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Purpose 


Phase  I  Contaminated  Materials  and  Groundwater  Investigation 
Chaska  Flood  Control  Project 
Stages  3  &  4 
Chaska,  MN 


This  Phase  I  investigation  was  conducted  in  accordance  with  the  Minnesota 
Pollution  Control  Agency  (MPCA)  guidance  from  the  Property  Transfer  Technical 
Assistance  Program .  This  report  will  enable  the  MPCA  to  review  and  provide 
recommendations  to  the  Corps  of  Engineers  regarding  a  search  of  the  available 
regulatory,  historical,  and  geological  sources  of  information.  The  findings, 
conclusions,  and  engineering  considerations  contained  within  this  report  will 
form  the  foundation  for  optimizing  future  field  investigation  strategies  for 
determining,  or  verifying,  the  existence  of  environmental  hazards. 

This  report  summarizes  the  environmental  investigation  findings  based  on 
historical,  geological,  and  regulatory  agency  records  for  Stages  3  and  4  of 
the  Chaska  Flood  Control  Project.  This  investigation  was  conducted  in  order 
to  minimize  the  possibility  that  unexpected  hazardous,  toxic,  or  otherwise 
regulated  materials  and/or  contaminants  will  be  encountered  during 
construction  phases  of  the  Chaska  Flood  Control  Project.  This  study  will 
enable  the  project  designers  to  anticipate  requirements  for  special  handling 
of  materials  and  groundwater  during  construction  and  to  make  alignment  changes 
to  minimize  the  need  for  special  handling. 


Property  Location 

The  proposed  flood  control  project  is  located  in  east  central  Minnesota,  on 
the  southern  and  eastern  edges  of  the  City  of  Chaska,  in  Carver  County. 

Chaska  is  located  approximately  thirty  miles  southwest  of  St.  Paul  (See  Figure 

i;. 


Project  Description 

Stage  3  of  the  flood  control  project  consists  primarily  of  a  diversion  channel 
which  will  protect  Chaska  from  flooding  in  East  Creek  during  a  5,500  cfs  flow 
event.  This  6,000  foot  long  diversion  channel  is  comprised  of  several 
segments.  The  diversion  originates  near  Highway  17  and  Engler  Boulevard  with 
a  3400  foot  twin  levee  riprapped  lined  channel  which  merges  into  a  1,300  foot 
grass  lined  channel.  The  flood  waters  are  then  to  be  carried  1,000  feet  to 
the  Minnesota  River  through  a  concrete  channel.  The  project  also  incorporates 
an  inlet  structure,  two  drop  structures,  2000  feet  of  levee,  four  bridges,  and 
a  stilling  basin  (See  Figures  2  through  12 ) • 

Stage  4  of  the  flood  control  project  consists  of  2,800  feet  of  new  levee  on 
the  south  and  east  side  of  Courthouse  Lake,  and  raising  4,200  feet  of  existing 
levee  on  the  south  side  of  the  City  of  Chaska.  This  stage  of  the  project  also 
includes  an  elaborate  system  of  relief  wells  and  interceptor  pipes  on  the 
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landward  side  of  the  levee,  as  well  as  the  use  of  wick  drains  and  a  staged 
construction  of  the  levee  to  consolidate  and  strengthen  the  foundation  soils 
under  the  new  levee  prism  and  under  the  fill  sections  required  to  raise  the 
levee  to  its  required  top  elevation  (See  Figures  13  through  29). 


Background 

This  contaminated  materials  and  groundwater  investigation  was  prompted  for 
several  site  specific  reasons.  A  large  pile  of  beet  processing  residue  (a 
lime  pile)  is  located  on  the  proposed  alignment  of  the  diversion  channel  for 
Stage  3  of  the  project  near  the  downstream  end  of  the  channel.  Empty  fifty- 
five  gallon  drums  have  been  found  near  the  outlet  for  Stage  3  of  the  project. 
In  addition,  it  is  known  that  an  unregulated  burn/dump  site  operated  in  the 
Stage  4  reach  of  this  project  for  many  years.  Several  geotechnical  borings 
advanced  for  the  Stage  4  reach  indicate  the  presence  of  dump  fill  materials 
and  light  non-aqueous  phase  liquids  and  odors  in  the  area  of  the  burn/dump 
site. 

Since  Stages  3  and  4  of  this  project  require  excavation,  dewatering,  and  the 
use  of  wick  drains  in  suspect  areas,  a  more  extensive  Phase  II  subsurface 
investigation  is  anticipated. 

Stage  3  is  in  the  preliminary  design  phase.  Final  design  is  anticipated  to  be 
complete  in  December  1993,  with  construction  beginning  in  March  1994. 

Stage  4  is  currently  in  the  final  design  phase.  The  final  draft  design  is 
anticipated  to  be  complete  in  early  September  1992.  The  final  design  is 
expected  to  be  complete  in  early  December  1992,  with  construction  beginning  in 
February  1993. 

Involvement  with  the  MPCA  to  date  suggests  that  the  Corps  may  be  required  to 
discharge  groundwater  associated  with  construction  activities  to  the  local 
wastewater  treatment  plant  and  provide  soil  venting  and  capping  of  the 
abandoned  burn/dump  site  near  Stage  4.  The  MPCA  has  made  no  special  requests 
as  of  yet  for  Stage  3.  The  Corps  does  not  anticipate  any  Hazardous  Toxic  or 
Radiologic  Waste  ( HTRW )  type  environmental  problems  on  Stage  3  at  this  time. 

The  St.  Paul  District  is  committed  to  proactive  involvement  with  the  MPCA 
throughout  all  phases  of  the  Chaska  Flood  Control  Project.  By  working  closely 
with  the  MPCA  the  Corps,  and  the  City  of  Chaska,  will  be  able  to  receive 
protection  under  the  Minnesota  Land  Recycling  Act  (MLRA)  of  1992.  The  MLRA  is 
a  statutory  law  which  protects  voluntary  parties  from  environmental  liability 
such  as  becoming  a  responsible  party  to  a  HTRW  release. 


Site  Geology  and  Soils  Characterization 
General  Topography 

The  portion  of  the  City  of  Chaska,  Minnesota,  where  the  proposed  flood  control 
improvements  would  be  located  is  within  the  Minnesota  River  Valley.  The 
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valley  trends  northeast  and  is  approximately  2*5  miles  wide  in  this  reach. 

The  floodplain  lies  at  an  approximate  elevation  of  705 ,  averages  one  mile  in 
width,  and  is  characterized  by  extensive  marshy  areas  and  lakes.  Alluvial  and 
bed-  rock  terraces  rise  above  the  floodplain  and  form  regionally  prominent 
benches  at  elevations  of  750  and  800.  Most  of  the  developed  portion  of  Chaska 
is  situated  between  elevations  of  710  and  730,  at  the  upstream  limit  of  a 
terrace  that  trends  northeast  along  the  base  of  the  valley  wall.  The  river 
valley  walls  rise  sharply  above  the  floodplain  and  terraces  to  form  a  bluff 
that  grades  into  a  hummocky,  poorly-drained  regional  highland  at  an  elevation 
of  850  on  the  north  side  of  the  valley,  and  at  an  elevation  of  900  on  the 
south  side  of  the  valley. 

Chaska  Creek  emerges  from  the  regional  highland  in  a  deep,  steep-walled 
valley  on  the  northwest  side  of  Chaska  and  flows  in  a  shallow  channel  around 
the  western  and  southern  edges  of  the  city  to  the  Minnesota  River.  East  Creek 
emerges  from  a  similar  but  smaller  valley  onto  a  large  terrace  about  1.5  miles 
northeast  of  Chaska.  The  creek  flows  southwesterly  across  the  terrace,  cuts 
through  the  northeast  corner  of  Chaska,  and  joins  the  Minnesota  River 
downstream  of  the  city.  Topographic  features  at  the  mouth  of  the  East  Creek 
ravine  indicate  the  presence  of  an  alluvial  fan  on  the  terrace  and  a  previous 
flowage  path  of  East  Creek  near  the  valley  wall  toward  the  northeast.  The 
normal  flow  in  the  two  creeks  is  sustained  by  groundwater  discharging  from 
pervious  materials  in  thick  deposits  of  glacial  till  that  comprise  the 
surrounding  regional  highlands. 


General  Geology 

The  region  surrounding  the  project  area  was  glaciated  extensively  during  the 
Pleistocene  Epoch.  Advancing  and  retreating  glaciers  laid  down  thick  deposits 
of  unsorted  till  and  outwash  sand  that  today  form  a  hummocky,  poorly-drained 
plain  dotted  with  numerous  marshes  and  small  lakes.  The  glacial  drift  reaches 
a  thickness  of  between  200  and  250  feet  and  lies  unconformably  on  dolomitic 
lime-stone  and  sandstone  of  the  Prairie  du  Chien  and  Jordan  Formations.  The 
large  valley  of  the  present  Minnesota  River  was  carved  by  the  glacial  River 
Warren,  which  carried  large  volumes  of  water  discharging  from  the  now-extinct 
glacial  Lake  Agassiz  located  in  western  Minnesota  and  eastern  North  Dakota. 
Glacial  River  Warren  cut  deeply  into  bedrock  and  formed  the  terraces  that  are 
prominent  today.  As  the  flows  decreased,  the  valley  was  filled  to  its  present 
level  with  alluvium.  Recent  borings  and  historic  water-well  records  indicate 
alluvium  approximately  180  feet  in  thickness.  Bedrock  elevation  is  between 
530  and  542  (NGVD  1929  Adj.).  The  upper  bedrock  consists  of  weathered  to 
slightly  weathered  fine  grained,  silty,  glauconitic  sandstone  of  the  Franconia 
Formation.  Sandstones  of  the  Dresbach  and  Hinkley  Formations  underlie  the 
Franconia. 


Overburden  Geology 

Stage  3 


The  substantial  variability  of  alluvial  deposits  encountered  by  subsurface 
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investigations  along  the  Stage  3  alignments  do  not  permit  a  clear  definition 
of  precise  boundaries  between  deposit ional  time  periods.  However,  evaluation 
of  topographic  features  in  combination  with  subsurface  exploration  data 
enabled  the  development  of  a  general  geologic  profile  across  the  terrace  and 
floodplain  between  the  valley  wall  and  the  Minnesota  River  in  the  area  of  the 
proposed  diversion  channel. 

A  general  geologic  profile  along  Stage  3  indicates  glacial  till  in  the  valley 
wall,  highly  variable  alluvial  material  within  the  terrace  downstream  from  the 
mouth  of  the  East  Creek  ravine,  more  uniform  sand  strata  within  the  riverward 
portion  of  the  terrace,  and  finer-grained  and  more  variable  alluvium  within 
the  floodplain  of  the  Minnesota  River.  A  significant  amount  of  fill  material 
is  found  on  the  surface  near  the  downstream  end  of  the  Stage  3  alignment, 
including  a  lime  pile  deposited  by  the  adjacent  American  Crystal  Sugar 
Processing  Plant. 

Stage  4 


sta9e  4  of  the  Chaska  Project  has  been  divided  into  five  reaches  for  the 
purpose  of  defining  the  overburden  geology.  Reach  3  extends  from  Station 
21+00  to  Station  34+00,  the  Stations  which  correspond  to  the  area  which  has 
the  most  significant  evidence  of  contaminated  soils  and  groundwater  which  may 
affect  the  project. 

As  discussed  in  the  DM  for  Stage  4,  the  overburden  geology  in  Reach  3  is 
similar  to  the  overburden  geology  in  Reach  2,  except  that  a  large  amount  of 
uncontrolled  fill  has  been  placed  northeast  of  the  sewage  treatment  plant. 

The  discussion  of  the  soils  for  Reach  3  applies  to  the  soils  which  are  found 
below  the  dump  fill  materials  (below  approximately  Elevation  701). 

The  foundation  soils  for  the  levee  consist  of  highly  plastic  soft  clays 
overlying  much  firmer  organic  silts  and  clays.  The  soft  materials  have  a 
maximum  thickness  of  about  twenty-five  feet.  The  levee  alignment  in  this 
reach  runs  near  Courthouse  Lake,  which  is  an  old  open  pit  clay  mine  which  has 
been  filled  with  water  to  make  a  suitable  habitat  for  trout.  The  bottom  of 
Courthouse  Lake  is  below  elevation  650.  The  lake  bed  has  a  steep  slope  in 
this  area.  Borings  taken  through  the  existing  levee  adjacent  to  the  lake  and 
the  sewage  treatment  plant  indicate  considerable  consolidation  of  the  soft 
material. 


Site  Hydrogeology 

The  primary  aquifers  in  the  Chaska  area  consists  of  Pleistocene  sand  and 
gravel  glacial  deposits  and  bedrock  aquifers  of  the  Praire  du  Chien  dolomite 
and  the  underlying  Jordan  sandstone.  Beneath  these  units  are  the  St.  Lawrence 
and  Franconia  Formations  which  are  aquitards  and  generally  poor  water 
producers.  The  underlying  Dresbach  sandstone  is  a  good  aquifer.  The 
configuration  of  the  water  table  below  the  ground  surface  is  expected  to  be  a 
subdued  replica  of  the  ground  surface.  Regionally  the  groundwater  moves 
toward  the  Minnesota  River;  however,  complex  flow  patterns  indicate  shallow 
movement  toward  local  surface  drainage  where  discharge  to  streams  and 
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evapotranspiration  occurs.  The  uplands  are  recharge  areas  and  the  floodplain 
is  a  discharge  area.  Point  source  discharge  (springs)  along  the  Minnesota 
River  Valley  are  common. 

Local  variations  in  precipitation  and  river  stage  are  expected  to  be  rapidly 
reflected  in  the  water  table  in  the  upper  soils  near  the  Minnesota  River. 
Stratified  silts,  clays  and  sands  will  yield  some  perched  water  tables. 

Borings  in  Stage  3  show  artesian  water  in  soils  along  the  proposed  channel. 
Channel  excavations  are,  for  the  most  part,  above  the  groundwater  levels  in 
the  upper  reach  of  Stage  3.  The  downstream  end  of  Stage  3  consists  of  marshy 
land  with  a  thick  mat  of  organic  silts  and  clays  that  confine  the  groundwater. 
Excavations  are  well  below  the  groundwater  surface  and  dewatering  will  be  a 
major  effort.  Excavations  in  Stage  4  are  relatively  shallow  and  the 
hydrogeologic  conditions  should  result  in  routine  construction  activities. 


History  of  Ownership  and  Operations 
Introduction 

Given  the  large  extent  of  the  flood  control  project,  several  properties  had  to 
be  investigated.  Currently  the  City  of  Chaska  owns  the  property  for  the 
project. 

The  Environmental  Resources  Branch  conducted  an  environmental  site  history  for 
Stages  3  and  4  of  the  Chaska,  Minnesota,  Flood  Control  Project.  The  purpose 
of  this  report  is  to  identify  businesses,  industries  and  activities  in  the 
area  of  the  proposed  flood  control  project  that  could  influence  the  location 
or  construction  of  project  features  and  to  identify  areas  that  may  require 
additional  testing  to  determine  the  presence  of  contaminated  conditions. 

This  report  is  based  on  the  review  of  existing  information  in  the  literature, 
maps,  historical  records,  aerial  photographs,  city  directories,  and  similar 
sources.  A  field  survey  of  the  area  was  also  completed.  Each  of  the  sources 
is  discussed  separately.  (Field  data  from  the  literature  search  are  on  file  in 
the  Environmental  Resources  Branch,  Cultural  Resources  Section.) 


Background 

Personnel  in  the  Corps  of  Engineers  Environmental  Branch  examined  all  the 
available  maps  of  the  Chaska  area,  including  county  plat  and  Sanborn  Insurance 
maps . 

Most  of  the  plat  maps  are  too  general  in  nature  to  provide  useful  information 
about  potential  contaminated  sites  in  the  project  area.  The  1927  plat  map, 
while  detailed,  does  not  include  land  within  the  Stage  3  project  area. 

The  historic  maps  indicate  that  the  only  industry  that  has  operated  in  the 
project  area  is  the  Crystal  Sugar  Factory.  No  dumps,  landfills,  or  other 
types  of  waste  areas,  or  commercial/industrial  activities  were  indicated  on 
the  historic  maps.  (Copies  of  the  available  historic  plat  maps  for  the  project 
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area  are  included  in  Appendix  E) . 

Sanborn  Insurance  maps  for  the  period  between  1881  and  1924  are  available  at 
the  Minnesota  Historical  Society.  Prior  to  1911,  the  Sanborn  maps  for  Chaska 
did  not  extend  more  than  1/4  block  south  of  First  Street  (toward  the  levee). 
The  structures  that  were  located  south  of  First  Street  (between  Spruce  and 
Beech  Avenues)  were  all  private  dwellings.  Beginning  in  1911,  the  Sanborn 
Maps  extend  farther  towards  the  levee,  but  show  mostly  vacant  lots  and  some 
private  dwellings  between  First  Street  and  the  levee.  By  1924,  most  of  the 
vacant  lots  had  been  filled  by  private  homes.  The  Sanborn  Maps  show  that 
along  the  entire  reach  of  the  levee  between  Spruce  and  Beech  Avenues,  there 
was  no  commercial  or  manufacturing  activities  during  the  period  between  1881 
and  1924.  An  overview  from  the  1924  Sanborn  map  shows  the  location  of  the 
sugar  factory  in  relation  to  the  City  of  Chaska.  A  detail  drawing  from  the 
1910  Sanborn  map  shows  the  layout  of  the  sugar  factory.  Copies  of  the  1910, 
1911,  and  1924  Sanborn  Maps  are  included  in  Appendix  C. 

It  should  be  noted  that  the  Sanborn  Maps  did  not  extend  beyond  Spruce  or  Beech 
Avenues  for  any  of  the  available  years.  (Copies  of  the  Sanborn  Maps  are  on 
file  in  the  Cultural  Resources  Section,  Environmental  Resources  Branch) . 

Sources  available  at  the  Minnesota  Historical  Society  Library,  including 
histories  of  Chaska  and  of  Carver  County,  contained  no  information  to  indicate 
the  potential  for  any  hazardous/toxic  sites  with  the  reaches  of  Stage  4.  The 
University  of  Minnesota,  the  Carver  County  Historical  Society,  and  the  Chaska 
Historical  Society  did  not  yield  any  additional  information  on  this  issue. 


Property  Features 

A  1992  field  survey  and  information  from  the  City  of  Chaska  indicated  the 
existence  of  a  former  burn/dump  site  near  the  sewage  treatment  plant,  located 
next  to  the  railroad  tracks  near  the  river.  Information  provided  to  the  team 
suggested  that  the  dump  had  been  in  use  since  the  early  1900's.  However,  an 
enlargement  of  a  1937  aerial  photograph  that  was  procured  from  the  National 
Archives  does  not  indicate  any  dump  site  or  landfill  existed  in  the  area 
between  Courthouse  Lake  and  the  Minnesota  River.  In  addition,  the  1937 
photograph  does  not  show  any  commercial  or  industrial  development  within  the 
residential  limits  of  the  City  of  Chaska,  along  the  reach  of  the  Stage  4 
levee. 

The  1937  aerial  photograph  also  shows  a  berm  like  configuration  between  the 
Crystal  Sugar  Plant  and  the  Minnesota  River  that  appears  in  later  photographs 
aB  well.  This  is  now  the  location  of  a  lime  settling  pond.  The  1937 
photograph  indicates  that  this  berm  was  at  least  partially  filled  with  water 
at  that  time.  (See  the  Field  Reconnaissance  section  for  a  current  description 
of  this  berm/pond). 

Aerial  photographs  from  1951,  1965,  and  1974  are  available  in  the  Corps  map 
library.  A  photocopy  of  a  1970  aerial  photograph  was  also  obtained  from  the 
Minnesota  Historical  Society  library.  The  1951  photograph  was  studied  for 
indication  of  a  dump/burn  site,  but  none  was  evident.  However,  a  small  area 
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of  fill  is  evident  adjacent  to  the  railroad  tracks.  The  1965  aerial  shows  a 
small  cleared  area  at  the  end  of  a  road  near  the  sewage  treatment  plant  that 
could  possibly  be  a  dump.  The  courthouse  facilities  are  evident  on  the  west 
side  of  Courthouse  Lake.  It  appears  that  this  area  was  filled  with  random 
fill  and  then  graded. 

The  1974  aerial  indicates  that  this  same  cleared  area  was  expanded  to  the 
east.  Thus,  the  aerial  photographs  indicate  that  the  dump  was  used  beginning 
at  some  point  in  the  late  1940* s,  rather  than  the  early  1900's.  In  addition, 
the  dump  area  appears  to  be  more  limited  in  extent  than  was  previously 
suspected. 

The  1951  photograph  shows  a  small  residential  development  west  of  the  Crystal 
Sugar  Plant,  but  no  industrial  or  commercial  development.  The  1965  photograph 
shows  more  extensive  residential  development  and  commercial  buildings  across 
Highway  212  from  the  sugar  plant,  but  the  development  does  not  extend  very  far 
north  along  the  proposed  Stage  3  diversion  channel. 

The  1970  and  1974  photographs  indicate  that  more  residential  development  has 
occurred  along  Highway  17  north  of  Highway  212,  although  it  is  not  continuous. 
The  only  apparent  industrial/manufacturing  enterprise  in  the  1970's 
photographs  is  the  Gedney  Pickle  Plant,  located  east  of  the  Crystal  Sugar 
Plant  along  Highway  212.  The  pickle  factory  is  outside  the  area  of  the 
proposed  diversion  channel.  (Photocopies  of  the  1951,  1965,  and  1970  aerials 
are  included  in  Appendix  D;  the  remaining  aerials  were  too  large  to 
photocopy ) . 

Other  than  information  about  the  Crystal  Sugar  Factory,  local  histories 
included  no  information  about  other  businesses  or  industries  in  the  Stage  3 
project  area.  Business  and  city  directories  were  not  available  for  Stage  3. 
The  City  of  Chaska  provided  maps  showing  current  land  use  within  the  project 
area,  but  has  not  provided  any  additional  information  about  past  land  use. 

The  Chaska  Crystal  Sugar  Plant  was  built  in  1906  and  stopped  producing 
granulated  sugar  in  1971.  Information  about  the  sugar  beet  manufacturing 
process  that  was  conducted  at  the  Chaska  plant  is  included  in  the  Appendix. 

The  photograph  did  not  show  any  additional  commercial  or  industrial 
development  along  the  proposed  diversion  channel  in  Stage  3. 

The  American  Crystal  Sugar  Company  has  confirmed  that  the  berm/pond  identified 
in  the  aerial  photographs  was  a  lime  pond  used  to  discharge  waste  lime  used  in 
the  processing  of  sugar  beets.  The  processing  of  sugar  beets  was  discontinued 
in  1971  and  the  factory  has  been  used  as  a  distribution  center  since  that 
time.  The  American  Crystal  Sugar  Company  sold  the  lime  pond  site  in  1978. 

The  current  owners  are  periodically  mining  the  lime  residue  from  the  pond  and 
selling  it  for  soil  amendment.  (See  Appendix  E  for  copy  of  letter  from  the 
company) . 


Site  Visit  Findings 

On  May  11,  1992,  members  of  the  Chaska  Environmental  Site  Assessment  team 
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conducted  a  field  tour  via  automobile  and  foot  of  Stage  3  of  the  Chaska  Flood 
Control  Project. 

Three  businesses  along  Highway  17  near  the  intersection  with  Highway  121  were 
noted  as  sitting  adjacent  to  the  proposed  diversion  channel  in  Stage  3.  These 
were  Penrith  Akers,  a  juice  manufacturing  company;  Hydraulic  Component,  Inc. 
and  AdTech,  Inc.  (1605  Audobon  Road).  None  of  these  appeared  to  pose  any 
hazardous-toxic  or  contaminated  waste  concerns  for  the  project. 

The  Crystal  Sugar  Factory  organic  waste  pond,  which  lies  between  the  factory 
and  the  Minnesota  River  within  the  reach  of  the  proposed  diversion  channel, 
was  noted  as  a  potential  problem  area.  In  the  aerial  photographs  described 
above,  this  site  appears  as  a  berm.  Apparently  organic  waste  from  the  sugar 
processing  operations  was  placed  in  this  pond  until  it  became  filled. 

Currently  the  pond/berm  is  filled  to  an  elevation  of  about  15  to  20  feet  above 
the  Minnesota  River.  Private  owners  have  purchased  the  fill  site  and  have 
mined  it  for  agricultural  lime  (See  Figure  2  and  the  aerial  photographs  in 
Appendix  D  for  the  location  of  the  berm) . 

Approximately  50  feet  downstream  from  the  former  settling  pond,  a  large  number 
of  55  gallon  barrels  are  evident  buried  in  the  top  of  the  embankment,  which  is 
primarily  sand.  The  exposed  barrels  appear  to  have  been  empty  when  disposed, 
as  both  ends  of  the  barrels  were  cut  out.  It  does  not  appear  that  these 
barrels  pose  a  contaminant  problem.  However,  if  the  final  design  would  result 
in  construction  activities  in  this  area,  chemical  analysis  of  the  soils  for 
contaminants  is  recommended. 

On  May  11,  1992,  the  St.  Paul  District's  Environmental  Site  Assessment  Team 
for  the  Chaska  Project  also  conducted  a  field  reconnaissance  of  Stage  4  of  the 
project.  The  field  reconnaissance  aided  in  delineating  the  extent  of  an 
abandoned  city  burn/dump  site  between  Courthouse  Lake  and  the  Minnesota  River 
(See  Figure  13).  This  field  survey  raised  concerns  about  potential 
groundwater  contamination  near  the  sewage  treatment  plant,  which  is  situated 
between  the  Carver  County  Courthouse  and  the  Minnesota  River. 


Analysis  of  Soil  Borings  For  Contaminated  Materials 
Stage  3 

The  subsurface  investigations  for  Stage  3  indicate  no  evidence  of  contaminated 
soils  and  groundwater  for  this  Stage.  One  soil  boring,  90-174M,  located  at 
Station  8+10,  17  feet  left  of  centerline  when  looking  downstream  (See  Figure 
3),  indicates  the  top  4.8  feet  (Elevation  719.2  to  Elevation  714.4)  of  the 
boring  is  fill.  The  geologist  logging  the  boring  noted  20  percent  of  the 
material  to  be  rubble  consisting  of  metal,  concrete,  and  wood.  From  4.8  feet 
to  5.5  feet  (Elevation  714.4  to  713.7),  the  geologist  noted  large  rocks, 
plastic,  and  a  concrete  slab.  This  material  is  most  likely  not  contaminated, 
but  represents  a  large  amount  of  material  which  will  have  to  be  moved  or 
disposed  of  in  an  atypical  manner.  Soil  boring  logs  discussed  in  this  report 
are  included  in  Appendix  B. 
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Borings  92-172M  and  92-173M  were  advanced  through  a  beet  processing  residue 
(lime  pile)  at  Stations  2+20  and  5+60,  respectively.  Boring  92-172M  indicates 
the  residue  occurs  from  the  ground  surface  to  a  depth  of  26.9  feet  (Elevation 
725.3  to  Elevation  698.4).  Boring  92-173M  indicates  the  residue  occurs  from 
the  ground  surface  to  a  depth  of  19.9  feet  (Elevation  727.5  to  Elevation 
707.6).  The  residue  is  logged  as  a  silty  clay  which  is  very  soft,  of  medium 
plasticity,  wet  to  saturated,  white  to  gray  in  color,  containing  some  organics 
in  layers  (1  percent  sticks  and  roots),  and  having  a  strong  reaction  to  acid 
(a  calcareous  substance).  The  Unified  Soil  Classification  System  (USCS) 
classification  for  this  soil  is  MH.  This  material  is  most  likely  not 
contaminated,  but  represents  a  large  amount  of  material  which  will  have  to  be 
moved  or  disposed  of  in  an  atypical  manner. 

While  determining  the  water  level  in  boring  92-173M,  the  geologist  noted  that 
the  water  in  the  hole  was  bubbling  vigorously.  The  hole  had  been  cleaned  out 
to  a  depth  of  20  feet  (Elevation  707.5),  the  hollow  stem  auger  was  set  at  25 
feet  (Elevation  702.5),  and  split  spoon  sampling  was  completed  to  a  depth  of 
30  feet  (Elevation  697.5)  at  this  time.  The  bubbling  was  determined  to  be 
caused  by  a  gas  source.  A  sample  of  the  gas  was  collected  in  a  bag,  tested 
for  flammability,  and  determined  to  be  methane. 


Stage  4 

Soil  Borings  Advanced  Bv  The  Corps  of  Engineers 

This  discussion  of  the  soil  borings  on  Stage  4  will  proceed  upstation  along 
the  levee.  Distances  to  the  right  and  to  the  left  of  the  centerline  of  the 
levee  are  oriented  looking  downstation. 

Eight  borings  have  been  advanced  in  the  immediate  area  of  the  existing  dump, 
extending  from  approximately  Station  21+50  to  Station  35+75.  All  of  the 
borings  have  been  advanced  on  the  left  side  of  the  centerline  of  the  levee. 
The  locations  of  these  borings  can  be  found  on  Figures  16  and  17. 


Boring  73-2M 

Boring  73-2M  is  located  approximately  110  feet  left  of  centerline  at  Station 
21+50.  This  boring  has  a  ground  surface  elevation  of  701.5  NGVD.  Current 
cross  sections  indicate  the  swamp  has  an  approximate  elevation  of  701.5.  The 
current  ground  surface  elevation  at  this  location  is  approximately  724  NGVD. 
The  groundwater  surface  elevation  in  this  boring  was  at  the  ground  surface. 
Based  on  this  information.  Boring  73-2M  was  most  likely  advanced  prior  to 
dumping  activities  at  the  site  in  the  area  of  this  boring.  There  are  no 
indications  of  contaminated  soils  or  groundwater  in  this  boring. 


Boring  82-51M 

Boring  81-51M  is  located  approximately  90  feet  left  of  centerline  at  Station 
23+80.  This  boring  has  a  ground  surface  elevation  of  718.75.  Current  cross 
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sections  indicate  the  current  ground  surface  elevation  is  approximately  720  or 
721  NGVD,  indicating  some  filling  activities  have  continued  since  1982.  The 
groundwater  surface  elevation  in  this  boring  is  700. 

The  field  log  for  this  boring  indicates  that  the  top  five  feet  (Elevation 
718.75  to  Elevation  713.75)  of  the  boring  is  a  silty,  sandy  gravel  dump  fill. 
Pieces  of  wood,  paper,  cloth,  glass,  and  plastic  are  scattered  from  a  depth  of 
five  feet  (Elevation  713.75)  to  a  depth  of  16  feet  (Elevation  702.75).  The 
soils  at  a  depth  of  20  feet  (Elevation  698.75)  were  noted  as  being  an  oily, 
gravelly,  silt  with  a  fuel  oil  smell.  The  geologist  also  classified  the 
materials  as  trash.  There  are  no  other  indications  of  contaminated  soils  or 
groundwater  in  this  boring. 


Boring  89-111M 

Boring  89-111M  is  located  approximately  125  feet  left  of  centerline  at  Station 
26+50.  This  boring  has  a  ground  surface  elevation  of  722.  Current  cross 
sections  indicate  the  current  ground  surface  elevation  is  approximately  722, 
indicating  filling  activities  have  discontinued  since  1989.  The  groundwater 
surface  elevation  in  this  boring  is  701.5. 

The  field  log  for  this  boring  indicates  traces  of  wood  from  the  ground  surface 
to  a  depth  of  four  feet  (Elevation  722  to  Elevation  718).  The  soils  from  a 
depth  of  four  feet  to  a  depth  of  10  feet  (Elevation  718  to  Elevation  712)  are 
classified  as  a  gravelly,  rubbly,  silty  sand.  Approximately  15  percent  of  the 
materials  are  concrete  rubble  and  chunks  of  wood.  The  soils  from  10  feet  to 
16  feet  (Elevation  712  to  Elevation  706)  are  classified  as  a  gravelly,  rubbly, 
silty  sand  with  15  percent  of  the  materials  consisting  of  broken  glass, 
concrete,  pieces  of  wood,  and  copper  wire.  From  a  depth  of  16  feet  to  20  feet 
(Elevation  706  to  Elevation  702),  the  soils  are  classified  as  a  gravelly, 
silty  sand  with  traces  of  broken  glass  and  wood.  The  soils  have  an  oily  odor 
and  are  sticky  in  places  between  these  elevations.  An  oily  odor  is  again 
noted  in  the  gravelly,  silty  sand  between  20  and  23  feet  (Elevation  702  to 
Elevation  699),  but  there  are  no  indications  of  rubble.  The  rubbly,  silty 
sand  is  found  again  between  depths  of  23  feet  to  29.5  feet  (Elevation  699  to 
Elevation  693),  with  approximately  10  percent  of  the  materials  being  broken 
glass  and  wood.  The  soils  between  these  elevations  are  also  oily,  but  an  oily 
odor  was  not  present.  There  are  no  other  indications  of  contaminated  soils  or 
groundwater  in  this  boring.  However,  a  pilot  boring  advanced  immediately 
adjacent  to  Boring  89-111M  to  obtain  undisturbed  soil  samples  indicated  rubble 
and  landfill  materials  from  11  to  13  feet  (Elevation  711  to  709)  and  rubble 
and  landfill  materials  with  a  solvent  odor  from  23.5  to  25.5  feet  (Elevation 
698.7  to  Elevation  696.7). 


Boring  89-126M 

Boring  89-126M  is  located  approximately  30  feet  left  of  centerline  at  Station 
26+50.  This  boring  has  a  ground  surface  elevation  of  707.  Current  cross 
sections  indicate  the  current  ground  surface  elevation  is  approximately  707, 
indicating  filling  activities  have  discontinued  since  1989.  The  groundwater 
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surface  elevation  in  this  boring  is  701.2. 

The  top  two  feet  of  this  boring  (Elevation  707  to  Elevation  705)  is  a  rubbly, 

clayey,  silty  sand,  with  approximately  15  percent  of  the  materials  classified 

as  a  rubble  consisting  of  broken  glass  and  pieces  of  wood.  The  soils  appear 

to  be  clean  until  a  depth  of  five  feet  (Elevation  702).  At  this  elevation, 

the  soils  are  a  rubbly,  silty,  clayey  sand,  with  10  percent  of  the  material 
classified  as  rubble  consisting  of  broken  glass  and  pieces  of  deformed  iron. 
Twenty  percent  of  this  material  is  logged  by  the  geologist  as  a  white,  gooey- 
clayey  material,  possibly  a  non-soil  material.  There  are  no  other  indications 
of  contaminated  soils  or  groundwater  in  this  boring. 


Boring  80-2 5M 

Boring  80-25H  is  located  approximately  40  feet  left  of  centerline  at  Station 
29+00.  This  boring  has  a  ground  surface  elevation  of  726.6.  Current  cross 
sections  indicate  the  current  ground  surface  elevation  is  approximately  726. 
The  groundwater  surface  elevation  in  this  boring  is  701.6.  This  boring 
appears  to  have  been  advanced  through  the  emergency  levee,  which  was  either 
constructed  prior  to  the  initiation  of  dumping  activities  or  the  emergency 
levee  prism  was  cleared  of  dump  fill  materials  prior  to  the  construction  of 
the  levee.  The  former  scenario  is  most  likely  correct.  There  are  no 
indications  of  contaminated  soils  or  groundwater  in  this  boring. 


Boring  89-110M 

Boring  89-110M  is  located  approximately  60  feet  left  of  centerline  at  Station 
29+60.  This  boring  has  a  ground  surface  elevation  of  726.6.  The  groundwater 
surface  elevation  in  this  boring  is  687. 

A  slight  solvent  odor  was  noted  at  a  depth  of  26  to  28  feet  (Elevation  700.6 
to  Elevation  698.6)  in  a  gravelly,  sandy  silt.  A  faint  solvent  odor  was  also 
noted  at  a  depth  of  approximately  30  feet  (Elevation  696.6).  There  are  no 
other  indications  of  contaminated  soils  or  groundwater  in  this  boring. 


Boring  89-106M 

Boring  89-106M  is  located  approximately  30  feet  left  of  centerline  at  Station 
31+60.  This  boring  has  a  ground  surface  elevation  of  725.5.  The  groundwater 
surface  elevation  in  this  boring  is  698.6. 

This  boring  indicates  occasional  broken  glass  and  concrete  chunks  between  the 
ground  surface  and  a  depth  of  7.5  feet  (Elevation  725.5  to  Elevation  718). 

The  soils  from  a  depth  of  13  feet  to  a  depth  of  21  feet  (Elevation  712  to 
Elevation  704.5)  is  a  rubbly,  gravelly  sand  with  10  percent  of  the  materials 
classified  as  rubble  consisting  of  broken  glass,  concrete,  and  asphalt.  There 
are  no  other  indications  of  contaminated  soils  or  groundwater  in  this  boring. 
However,  a  pilot  boring  advanced  immediately  adjacent  to  Boring  89-106H  to 
obtain  undisturbed  soil  samples  indicated  rough  drilling  action  from 
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approximately  12  feet  to  15  feet  (Elevation  713.5  to  Elevation  710.5)  and  from 
17  feet  to  18  feet  (Elevation  708.5  to  Elevation  707.5).  The  drillers  could 
not  advance  the  piston  sampler  below  Elevation  710.5. 


Boring  79-12M 

Boring  79-12M  is  located  approximately  60  feet  left  of  centerline  at  Station 
35+75.  This  boring  has  a  ground  surface  elevation  of  711.2.  The  groundwater 
surface  elevation  in  this  boring  is  707.7. 

The  top  five  feet  of  this  boring  (Elevation  711  to  706)  consists  of  a  cinders 
and  sand  fill.  From  five  to  eight  feet,  the  soils  consist  of  a  fill 
containing  60  percent  sand  and  40  percent  trash,  concrete,  gravel,  and  traces 
of  clay.  There  are  no  other  indications  of  contaminated  soils  or  groundwater 
in  this  boring. 


Soil  Borings  Advanced  by  Others 
Wastewater  Treatment  Plant 

Soil  borings  were  advanced  in  the  area  occupied  by  the  City  of  Chaska 
Wastewater  Treatment  Plant  for  the  purpose  of  designing  foundations  for 
several  upgrades  to  the  facility.  The  soil  borings  were  advanced  by  Braun 
Intertec  (formerly  Braun  Engineering)  in  1974,  1978,  and  1985.  The  majority 
of  these  soil  borings  note  dump  fill  materials  from  the  existing  ground 
surface  to  approximately  Elevation  700.  This  is  consistent  with  the  borings 
advanced  by  the  COE.  The  locations  of  the  borings  can  be  found  on  Figure  30. 
Borings  ST-1,  ST-2,  ST-6,  ST-8,  ST-10,  and  ST-11  noted  evidence  of  typical 
dump  fill  materials.  The  remaining  borings  advanced  by  Braun  do  not  note  any 
indications  of  concrete  rubble  or  other  typical  dump  materials  on  the  field 
log. 

Boring  ST-1.  The  top  13  feet  of  this  boring  (Elevation  712  to  Elevation  699) 
is  fill.  The  following  two  feet  (Elevation  699  to  Elevation  697)  of  fill 
contains  glass,  tins,  branches  and  is  classified  as  soft  topsoil  and  debris. 
There  are  no  other  indications  of  contaminated  soils  or  groundwater  in  this 
boring. 

Boring  ST-2.  The  top  six  feet  of  this  boring  (Elevation  713  to  Elevation  707) 
is  fill.  The  following  five  feet  (Elevation  707  to  Elevation  702)  of  fill  has 
traces  of  bricks.  The  following  2  feet  (Elevation  702  to  Elevation  700)  of 
fill  has  traces  of  wood.  There  are  no  other  indications  of  contaminated  soils 
or  groundwater  in  this  boring. 

Boring  ST-6.  The  top  seven  feet  (Elevation  716  to  Elevation  709)  of  this 
boring  is  fill.  The  following  five  feet  (Elevation  709  to  Elevation  704)  of 
fill  contains  glass,  wood  and  other  debris.  The  following  five  feet 
(Elevation  704  to  Elevation  699)  of  fill  contains  glass  and  wood  debris. 

There  are  no  other  indications  of  contaminated  soils  or  groundwater  in  this 
boring. 
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Boring  ST-8.  The  top  four  feet  (Elevation  714  to  Elevation  710)  of  this 
boring  is  fill.  The  following  ten  feet  (Elevation  710  to  Elevation  700)  of 
fill  contains  some  wood.  There  are  no  other  indications  of  contaminated  soils 
or  groundwater  in  this  boring. 

Boring  ST-10.  This  boring  is  fill  with  wood  and  glass  from  the  existing 
ground  surface  (Elevation  715)  to  the  original  ground  surface  (Elevation  697). 
There  are  no  other  indications  of  contaminated  soils  or  groundwater  in  this 
boring. 

Boring  ST-11.  The  top  14  feet  (Elevation  726  to  Elevation  712)  is  dump  fill 
with  traces  of  wood.  A  layer  of  wood  was  noted  at  a  depth  of  18  feet 
(Elevation  708).  The  materials  from  18  to  26  feet  (Elevation  708  to  700)  are 
fill.  There  are  no  other  indications  of  contaminated  soils  or  groundwater  in 
this  boring. 


Proposed  Carver  County  Government  Center 

Soil  borings  were  advanced  in  the  area  of  the  proposed  Carver  County 
Government  Center  in  June  1989  by  Twin  City  Testing  Corporation  for  the 
purpose  of  designing  foundations  to  support  the  proposed  structures.  The 
locations  of  these  borings  are  indicated  in  Figure  31. 

Borings  B-12,  B-13,  B-15,  B-17,  B-27,  and  B-30  indicate  a  significant  amount 
of  debris  fill  from  the  ground  surface  to  approximately  Elevation  700  (or  the 
approximate  elevation  of  the  natural  soils  at  the  location  of  the  boring) , 
including  wood,  metal,  glass,  cinders,  and  ashes.  These  five  borings  are 
located  adjacent  to  the  wastewater  treatment  plant,  where  soil  borings  also 
indicate  debris  fill.  Borings  B-15  and  B-27  also  include  metal  and  wood.  It 
appears  likely  that  the  fill  at  these  two  borings  is  associated  with  the 
backfill  for  a  sanitary  sewer  on  the  site.  The  remainder  of  the  borings 
towards  the  North  (away  from  the  flood  control  project  and  away  from  the 
treatment  plant)  consist  of  a  mineral  soil  fill  with  traces  of  brick.  The 
source  of  the  bricks  in  this  area  may  be  a  brick  factory  which  previously 
existed  at  or  near  the  site  or  demolition  debris.  Borings  B-2,  B-4,  B-10,  B- 
28,  B-29,  and  B-34  note  indications  of  brick.  Other  borings  containing 
suspect  materials  are  discussed  below. 

Boring  B-12.  The  top  24  feet  of  this  boring  (Elevation  724  to  Elevation  700) 
is  fill  containing  concrete,  brick,  wood,  metal,  glass,  and  cobbles.  There 
are  no  other  indications  of  contaminated  soils  or  groundwater  in  this  boring. 

Boring  B-13.  The  top  23  feet  of  this  boring  (Elevation  722  to  Elevation  699) 
is  fill  containing  concrete,  metal,  brick,  glass,  and  wood.  There  are  no 
other  indications  of  contaminated  soils  or  groundwater  in  this  boring. 

Boring  B-15.  The  top  9  feet  of  this  boring  (Elevation  721  to  Elevation  712) 
is  fill  containing  brick  and  metal.  There  are  no  other  indications  of 
contaminated  soils  or  groundwater  in  this  boring. 
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Boring  B-17.  The  top  9  feet  of  this  boring  (Elevation  722  to  Elevation  713) 
is  fill  containing  brick  and  metal.  The  next  9  feet  of  this  boring  (Elevation 
713  to  Elevation  704)  is  fill  containing  brick,  wood,  and  cinders.  There  are 
no  other  indications  of  contaminated  soils  or  groundwater  in  this  boring. 

Boring  B-27.  The  top  21  feet  of  this  boring  (Elevation  721  to  Elevation  700) 
is  fill  containing  brick,  metal,  and  wood.  A  sanitary  sewer  was  encountered 
at  Elevation  700.  There  are  no  other  indications  of  contaminated  soils  or 
groundwater  in  this  boring. 

Boring  B-30.  From  a  depth  of  7  feet  to  a  depth  of  9.5  feet  (Elevation  719  to 
Elevation  716.5),  this  boring  indicates  fill  containing  ashes.  From  a  depth 
of  9.5  feet  to  12  feet  (Elevation  715.5  to  Elevation  714),  the  boring  is 
mostly  ashes.  Some  glass  is  noted  between  a  depth  of  12  feet  and  a  depth  of 
16  feet  (Elevation  714  to  Elevation  710).  There  are  no  other  indications  of 
contaminated  soils  or  groundwater  in  this  boring. 


Methane  Gas 


Explosiometer  readings  were  recorded  in  borings  B-ll,  B-12,  B-13,  B-15,  B-17, 
B-25,  and  B-27.  Headings  greater  than  0  percent  of  the  lower  explosive  limit 
(LEL)  were  recorded  in  borings  B-12,  B-13,  and  B-17,  which  are  the  three 
borings  closest  to  the  wastewater  treatment  plant  and  the  dump/burn  site. 
Boring  B-12  had  a  reading  of  60  percent  of  the  LEL  at  a  depth  of  10  feet 
(Elevation  714)  and  a  reading  of  50  percent  of  the  LEL  at  a  depth  of  15  feet 
(Elevation  709).  Boring  B-13  had  a  reading  of  50  percent  of  the  LEL  at  a 
depth  of  15  feet  (Elevation  707).  Two  air  samples  were  obtained  for 
laboratory  testing.  A  sample  obtained  at  a  depth  of  5  feet  (Elevation  719)  in 
boring  B-12  indicated  a  methane  concentration  of  32,000  parts  per  million 
(ppm).  A  sample  obtained  at  a  depth  of  15  feet  (Elevation  708)  in  boring  B- 
17  indicated  a  methane  concentration  of  190  ppm. 


Site  Stratigraphy 
Stage  3 

Profiles 

A  profile  was  not  developed  for  Stage  3.  The  lime  pile  is  not  considered  to 
be  an  environmental  concern  at  this  time. 

Cross  Sections 

Cross  sections  were  not  developed  for  Stage  3.  The  lime  pile  is  not 
considered  to  be  an  environmental  concern  at  this  time. 

Stage  4 

Profiles 
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A  profile.  Figures  32  through  34,  has  been  developed  for  Stage  4  to  illustrate 
the  site  stratigraphy  along  the  proposed  levee.  The  profile  section  line  is 
found  in  Figures  16  and  17,  The  stationing  along  the  profile  is  the 
stationing  along  the  adjacent  levee  control  line.  The  profile  was  selected  to 
cut  through  the  soil  borings  which  would  most  influence  the  levee 
construction.  The  stratigraphy  of  the  dump  fill  materials,  the  elevations  of 
the  groundwater  table,  and  the  pre-dump  original  ground  surface  elevations  are 
readily  apparent  on  this  profile.  A  discussion  of  this  profile  follows. 

Debris  fill  exists  from  the  existing  ground  surface  to  the  pre-dump  ground 
elevation  from  approximately  Station  20+80  to  approximately  Station  28+00.  At 
this  point,  the  debris  fill  materials  were  placed  on  top  of  the  riverward 
slope  of  the  emergency  levee.  The  slope  was  filled  to  the  existing  top 
elevation  of  the  emergency  levee. 

The  existing  ground  surface  at  boring  89-126M  is  shown  to  be  lower  than  the 
remaining  borings.  This  boring  was  advanced  at  the  riverward  toe  of  the 
debris  fill  slope  and  was  included  on  the  profile  to  show  the  riverward  extent 
of  the  debris  fill  adjacent  to  the  proposed  levee  section  and  to  further 
verify  the  elevation  of  the  pre-dump  original  ground  surface.  Boring  89-111M 
was  advanced  at  approximately  the  same  station  as  boring  89-126M,  but  further 
landward.  Boring  89-111M  indicates  debris  fill  materials  from  the  existing 
ground  surface  to  approximately  Elevation  699  and  oily  odors  and  sticky  soils 
at  the  groundwater  table. 

Boring  80-25M  was  advanced  through  the  emergency  levee.  This  boring  had  no 
indications  of  contaminated  materials  or  groundwater.  Based  on  this  finding, 
the  emergency  levee  was  either  placed  on  the  original  pre-dump  ground  surface 
prior  to  dumping  in  this  area  or  the  foundation  for  the  levee  was  cleared  of 
all  unsatisfactory  materials  prior  to  constructing  the  emergency  levee.  The 
former  scenario  is  most  likely  correct. 

Boring  89-110M  was  advanced  through  the  existing  levee  on  the  landward  side  of 
the  top  of  the  levee.  No  indications  of  debris  fill  materials  were  noted  in 
this  boring,  indicating  dumping  activities  did  not  occur  until  after  this 
portion  of  the  levee  was  constructed;  however,  slight  and  faint  solvent  odors 
were  noted  at  the  approximate  interface  of  the  levee  prism  and  the  original 
ground  surface  and  approximately  3  feet  above  the  base  of  the  levee.  The 
source  of  the  solvent  odor  is  not  known,  but  the  elevations  of  the  odors  are 
at  the  elevation  of  the  groundwater  table  and  within  a  zone  of  the  levee  which 
experiences  frequent  fluctuations  in  the  elevation  of  the  groundwater  table. 

Boring  89-106M  was  also  advanced  through  the  existing  levee  on  the  landward 
side  of  the  top  of  the  levee.  This  boring  does  indicate  evidence  of  debris 
fill  materials.  This  levee  is  likely  the  embankment  which  supported  the 
abandoned  Chicago,  Milwaukee,  St.  Paul,  and  Pacific  Railroad.  The  embankment 
was  likely  incorporated  into  the  Chaska  levee  system  because  of  its  location 
and  apparent  engineered  design  by  the  railroad.  It  is  not  clear  how  the 
debris  fill  materials  became  incorporated  into  this  embankment.  One  possible 
scenario  is  that  dumping  occurred  off  of  the  railroad  embankment  during  the 
time  period  between  the  abandonment  of  the  railroad  and  the  1953  construction 
of  the  levee.  The  debris  fill  dumped  on  the  landward  side  of  the  levee  could 
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then  have  been  covered  with  soil  when  the  railroad  embankment  was  raised  to 
become  part  of  the  1953  levee  system  and  during  post-1953  emergency  raises  of 
the  levee  system  during  flooding.  This  scenario  is  verified  by  the  evidence 
of  debris  fill  materials  under  the  existing  wastewater  treatment  plant,  which 
was  constructed  in  ****. 

A  further  verification  of  this  scenario  exists.  Records  of  the  original  levee 
were  located  in  the  Corps  of  Engineers  Chaska  Flood  Control  Project 
Geotechnical  Engineering  files.  The  original  levee  was  constructed  in  the 
winter  of  1952,  with  completion  by  the  spring  of  1953.  Construction  records 
indicate  that  during  grubbing  operations  for  the  levee,  an  abandoned  dump  was 
encountered  between  the  abandoned  railroad  line  and  the  Maple  Street  pumping 
station  (approximately  Station  34+00  to  Station  40+00).  Funds  were  not 
available  to  excavate  the  dump  site;  therefore  the  riverward  side  slopes  were 
flattened  to  a  IV  on  4H  slope  to  account  for  potential  instabilities  due  to  a 
poor  foundation  for  the  levee. 

Boring  79-12M  was  advanced  at  the  toe  of  the  slope  on  the  landward  side  of  the 
levee.  The  top  eight  feet  of  this  boring  is  cinders  and  debris  fill.  Since 
this  boring  is  located  outside  of  the  levee  prism  and  lies  within  the  reach 
described  as  an  abandoned  dump  during  the  1953  construction  of  the  levee,  the 
ground  surface  in  this  area  is  probably  the  maximum  elevation  of  dumping 
between  the  abandon  railroad  and  the  Maple  Street  pumping  station  prior  to  the 
construction  of  the  levee  in  1953. 

Cross  Sections 


The  logs  of  borings  advanced  by  the  Corps  of  Engineers  indicating  evidence  of 
contaminated  soils  and/or  groundwater  have  been  drawn  on  the  appropriate  cross 
sections.  Figures  35  through  40.  These  sections  illustrate  the  typical 
proposed  levee  being  constructed  directly  on  the  dump  fill  materials.  The 
elevations  of  the  groundwater  table,  the  original  pre-dump  ground  surface,  and 
the  various  odors  noted  on  the  field  logs  are  readily  apparent  on  these 
sections. 

The  cross  sections  included  in  this  report  are  typical  cross  sections  taken 
from  the  Chaska  Stage  4  Plans  and  Specifications  drawings  developed  to  date. 
Typical  sections,  as  the  name  implies,  cover  a  reach  of  a  project  having 
similar  construction  features.  The  actual  cross  section  which  is  drawn  is 
from  a  specific  station  included  in  the  project  reach  covered  by  the  typical 
section.  The  boring  logs  which  are  included  on  the  typical  sections  may  not 
agree  with  the  cross  section  regarding  ground  surface  elevations,  etc., 
because  the  boring  was  most  likely  not  advanced  at  the  same  station  for  which 
the  section  was  drawn.  To  minimize  interpretational  discrepancies  by  readers 
of  this  report,  the  debris  fill  and  levee  fill  units  shown  on  the  profile  are 
not  sketched  on  the  cross  sections  The  sections  are  included  to  illustrate 
the  construction  of  the  levee  and  other  project  features  adjacent  to  the 
contaminated  areas* 

In  general,  the  cross  sections  indicate  debris  fill  adjacent  to  the  proposed 
levee  from  the  existing  ground  surface  to  approximately  Elevation  700  from 
Station  21+00  to  Station  28+00  and  adjacent  to  and  below  the  proposed  levee 
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raise  from  Station  30+00  to  Station  37+00.  The  presence  of  debris  fill  is 
also  illustrated  more  clearly  where  the  inspection/cutoff  trench,  relief 
wells,  and  storm  sewers  are  to  be  constructed. 

The  cross  sections  also  more  clearly  illustrate  the  potential  groundwater 
contamination  at  the  elevation  of  the  groundwater  table  in  the  areas  where 
wick  drains  are  to  be  installed. 

Summary 

Debris  fill  is  present  along  the  landward  side  of  the  existing  and  proposed 
levees.  From  approximately  Station  20+80  to  Station  28+00,  adjacent  to  the 
proposed  new  levee,  the  new  levee  will  be  constructed  on  top  of  the  debris 
fill.  Debris  fill  is  not  expected  to  be  encountered  between  approximately 
Station  28+00  and  Station  30+00.  From  approximately  Station  30+00  to  Station 
37+00,  the  debris  fill  has  been  covered  with  soil  during  emergency  raises  of 
the  levee  to  prevent  flooding. 

Groundwater  contamination  is  suspected  at  and  slightly  above  the  elevation  of 
the  groundwater  table  from  approximately  Station  23+00  to  approximately 
Station  30+00,  as  evidenced  by  solvent  odors,  petroleum  odors,  and  petroleum 
contaminated  soils  noted  in  soil  borings  82-51M,  89-126M,  89-111M,  and  89- 
110M. 


Regulatory  Database  Search 
Database  List 

United  States  Environmental  Pollution  Agency  (USEPA)  and  Minnesota  Pollution 
Control  Agency  (MPCA)  database  records  have  been  reviewed  to  identify 
potential  environmental  liabilities  at,  and  near.  Stages  3  and  4  of  the  Chaska 
Flood  Control  Project.  The  following  databases  were  reviewed  for  the  purposes 
of  this  study: 

P.S.  Environmental  Protection  Agency  Databases 

1.  National  Priorities  List  (NPL) 

2.  Comprehensive  Environmental  Response  Compensation  and  Liability 
Information  System  (CERCLIS) 

3.  Emergency  Response  Notification  System  (ERNS) 

Minnesota  Pollution  Control  Aaencv  Database 

1.  Permanent  List  of  Priorities  (PLP) 

2.  Regulatory  Compliance,  Hazardous  Waste  Enforcement  Log 

3.  List  of  Permitted  Solid  Waste  Facilities 

4.  Hazardous  Waste  Permit  Unit  Project  Identification  List 

5.  1980  Metropolitan  Area  Waste  Disposal  Site  Inventory 

6.  1980  Statewide  Open  Dump  Inventory 

7 .  Property  Transfer  Technical  Review  Data  Base 

8.  Underground  Storage  Tank  Information  System 
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Summary  of  Database  Search 


According  to  the  MPCA  Property  Research  Specialist,  there  are  no  sites  listed 
in  the  above  databases  for  the  project  property.  However,  several  sites  on 
the  1980  Metropolitan  area  Waste  Disposal  Site  Inventory  were  found  within  one 
mile  of  the  project  property.  The  sites  which  are  located  near  the  Corps 
project  are  shown  on  Figure  1  in  Appendix  A. 

1.  Carver  Dump  (near  the  City  of  Carver) 

2.  Carver  Highway  Department  Dump  (between  Edgehill  Dr.  and  County  Rd.  140) 

3.  American  Crystal  Sugar  Abandoned  Surface  Impoundment  Site  (Lime  settling 
pond,  southeast  of  the  Bierling  Avenue  and  Bold  Street  intersection,  1070 
Stoughton  Avenue) 

4.  Gedneys  Pickle  Factory  Surface  Impoundment  Site  (between  Highway  212  and 
6th  Street,  approx.  11800  block) 

5.  Chaska  Dump  Site  (between  Willow  Street  and  Beech  Street,  on  the  north  side 
of  the  railroad  tracks) 

6.  Underground  Storage  Tank  Leaks  and  Spills  (see  Appendix  F) 


Engineering  Considerations 
Stage  3 

The  fill  materials  located  between  approximately  Stations  2+00  and  9+00  may 
require  disposal  at  sites  other  than  a  typical  flood  control  project  disposal 
site.  The  rubble  materials  such  as  plastic,  metal,  large  pieces  of  concrete, 
and  concrete  slabs  will  require  disposal  at  a  demolition  landfill  permitted  to 
accept  these  types  of  materials.  The  lime  materials  may  be  acceptable  to 
dispose  of  as  an  unsatisfactory  material  (as  defined  in  a  typical  Corps  of 
Engineers  specification),  but  this  should  be  cleared  with  the  MPCA  to 
determine  whether  or  not  such  disposal  will  be  permitted.  It  is  possible  that 
the  material  could  be  stockpiled  and  sold  for  soil  amendment.  The  use  of  this 
material  will  probably  not  be  permitted  on  the  project. 

The  natural  materials  below  the  lime  materials  are  apparently  decomposing. 

Soil  borings  encountered  a  gaseous  substance  venting  from  the  borehole.  The 
occurence  of  the  gas  and  the  nature  of  the  underlying  organic  soils  suggests 
the  gas  is  methane.  This  is  a  natural  process  which  is  not  attributable  to 
any  man-made  materials.  Other  borings  in  the  area  did  not  indicate  venting  of 
gas,  but  the  use  of  drilling  fluids  may  have  masked  the  presence  of  the  gas. 
The  construction  contractor  will  be  made  aware  of  the  occurence  of  the  methane 
gas  and  its  location  so  that  the  proper  precautions  are  taken  during 
construction  in  this  area,  but  the  methane  gas  is  not  expected  to  cause  any 
problems  during  the  construction  of  Stage  3. 
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Stage  4 


Contaminated  Materials 


A  definite  contaminated  materials  area  exists  at  the  dump  site,  from 
approximately  Station  20+80  to  Station  28+00.  Contaminated  materials  also 
exist  under  the  existing  levee  from  approximately  Station  30+00  to  Station 
37+00.  The  raising  of  the  levee  in  these  areas  will  require  the  placement  of 
new  impervious  fill  against  the  exposed  dump  materials.  Excavation  and  other 
work  related  to  the  construction  of  the  flood  control  project  in  these  areas, 
such  as  for  stripping,  construction  of  relief  wells  and  storm  sewer  system 
pipes  and  manholes,  installation  of  a  wick  drain  system,  and  for  a  required 
inspection/cutoff  trench,  will  most  likely  encounter  materials  requiring 
special  handling,  not  necessarily  from  a  contamination  standpoint,  but  from  a 
materials  disposal  standpoint,  due  to  the  nature  of  the  materials.  The 
installation  of  the  wick  drains  and  relief  wells,  discussed  below,  may 
encounter  materials  which  will  prohibit  the  advancement  of  the  wick  materials. 

The  MPCA  has  indicated  that  it  may  allow  capping  and  venting  of  the  dump  in 
the  areas  we  are  constructing  the  levee.  The  proposed  levee  construction  will 
use  impervious  fill,  which  should  satisfy  capping  requirements.  Venting 
requirements  should  be  straightforward,  but  not  necessarily  inexpensive.  The 
areas  to  the  landward  side  of  the  levee  which  are  designed  to  carry  surface 
drainage  will  also  require  capping  to  prevent  infiltration  into  the  dump  fill 
materials. 


Groundwater 


Groundwater  contamination  is  suspected  from  approximately  Station  23  to 
approximately  Station  30+00. 

A  wick  drain  system  is  being  used  to  strengthen  the  soils  underlying  the  new 
portions  of  the  levee  due  to  the  levee  raise.  The  wick  drains  are  used  to 
promote  rapid  drainage  of  the  foundation  soils  to  accelerate  the  consolidation 
of  the  soft  soils.  The  accelerated  consolidation  of  the  foundation  soils  will 
allow  the  entire  levee  to  be  constructed  in  a  two  year  timeframe. 

The  wick  drains  are  long  pieces  of  a  geosynthetic  drainage  medium  which  are 
driven  into  the  ground  on  a  given  spacing.  The  material  acts  as  a  wick, 
draining  the  groundwater  from  the  soil  pores.  The  wicks  drain  vertically  up 
into  a  sand  layer  containing  horizontal  strip  drains,  which  is  designed  to 
drain  to  a  specific  discharge  location,  in  this  case  the  river  side  of  the 
levee.  Since  evidence  of  petroleum  products  and  solvents  has  been  found  in 
areas  where  the  wick  drains  are  to  be  used,  the  wick  drain  system  may  be 
required  to  drain  to  a  specific  location  to  allow  for  testing  of  the  water 
prior  to  discharging  the  water  to  the  river.  Testing  of  the  groundwater  in 
these  areas  is  required  to  verify  areas  of  groundwater  contamination. 

A  series  of  relief  wells  and  an  inspection/cutoff  trench  will  be  installed  on 
the  landward  side  of  the  levee  starting  at  approximately  Station  34+00.  The 
relief  wells  are  required  to  limit  seepage  uplift  pressures  at  the  toe  of  the 
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levee  to  acceptable  values.  Installation  of  relief  wells  RW  35  and  RW  36  will 
require  drilling  in  an  area  which  contains  possible  suspect  materials.  The 
cutoff /inspection  trench  will  serve  as  an  inspection  trench  during 
construction  of  the  levee  raise  and  will  serve  to  lower  the  seepage  gradient 
through  the  levee  upon  completion  of  the  levee  raise.  The  soils  in  the  areas 
of  the  relief  wells  and  wick  drain  systems  should  be  tested  to  verify  the 
nature  of  the  existing  fill  materials  in  this  area. 


Conclusions 
Stage  3 

The  available  evidence  shows  that,  with  the  exception  of  the  Crystal  Sugar 
Factory,  there  has  been  little  commercial  or  industrial  development  in  the 
area  of  Stage  3  of  the  project.  Moreover,  the  few  commercial  buildings  that 
exist  along  the  proposed  diversion  channel  (along  Highway  17)  do  not  present 
any  potential  for  contamination. 

As  a  result  of  this  study,  one  site  has  been  identified  as  having  minor 
potential  for  contamination  in  Stage  3  of  the  Chaska  Flood  Control  Project. 
This  site  is  located  about  50  feet  downstream  from  the  settling  pond/berm,  but 
this  site  is  not  within  the  current  proposed  channel  alignment. 

Based  on  the  available  information,  it  appears  that  the  settling  pond  or  berm 
associated  with  the  former  operations  of  the  Crystal  Sugar  Plant  does  not 
present  a  potential  for  contaminants  or  hazardous-toxic  wastes,  as  the 
material  used  to  fill  the  pond  consisted  of  organic  wastes  from  sugar 
processing  operations.  The  lime  material  may  pose  a  potential  materials 
disposal  problem  for  the  Corps  of  Engineers.  Methane  gas  will  most  likely  be 
encountered  during  excavation  in  the  vicinity  of  the  lime  pile  at  the 
downstream  end  of  the  diversion  channel. 


Stage  4 

The  available  historical  evidence  shows  that  the  portion  of  Chaska  along  the 
levee  between  Spruce  and  Beech  Streets  in  the  City  of  Chaska  has  never  been 
developed  for  other  than  residential  use.  No  businesses,  neither  retail  nor 
manufacturing,  were  located  along  the  levee  between  these  streets  (within  at 
least  one  city  block)  since  Chaska  was  settled  in  the  1850* s.  Therefore,  it 
is  highly  unlikely  that  any  hazardous/toxic  sites  exist  within  this  portion  of 
Stage  4  of  the  Chaska  Flood  Control  Project. 

The  existing  historic  literature  does  not  provide  any  information  about  the 
reach  of  Stage  4  in  the  area  of  Courthouse  Lake.  Information  about  this  area 
was  obtained  via  field  reconnaissance  and  information  from  the  City  of  Chaska, 
Corps  of  Engineers  Geotechnical  Engineering  files,  and  others. 

Soil  borings  advanced  to  complete  the  geotechnical  design  for  Stage  4  indicate 
dump  fill  materials  from  approximately  Station  21+00  to  Station  37+00. 
Petroleum  products  and  solvent  odors  were  also  evident  in  the  borings  in  this 
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area.  Soil  borings  advanced  for  the  design  of  expansions  to  the  wastewater 
treatment  plant  and  the  proposed  Carver  County  Government  Center  also  indicate 
dump  or  debris  fill  materials ,  as  well  as  evidence  of  methane  gas.  Although 
the  solutions  to  these  potential  contamination  problems  are  straightforward, 
such  solutions  are  atypical  of  work  associated  with  a  Corps  of  Engineers  Flood 
Control  Project. 


Summary 

As  a  result  of  this  Phase  I  Contaminated  Materials  and  Groundwater 
Investigation,  only  one  site  on  Stages  3  and  4  of  the  Chaska  Flood  Control 
Project,  the  former  burn/dump  site,  located  between  Courthouse  Lake  and  the 
Minnesota  River,  has  been  identified  as  having  a  potential  for  encountering 
contaminated  materials  and/or  groundwater  during  construction. 


Recommendat ion s 


Stage  3 

If  the  final  alignment  for  the  outlet  channel  is  shifted  downstream  on  the 
Minnesota  River,  testing  the  area  for  contaminants  is  recommended.  At  this 
time,  however,  additional  investigations  for  Stage  3  are  required  only  to 
identify  the  quantity  of  lime  materials  to  be  disposed  of,  to  verify  that  the 
beet  processing  residue  does  not  pose  an  environmental  concern,  and  to  verify 
that  the  gas  encountered  in  soil  boring  92-173M  is  methane.  This  information 
could  be  obtained  during  the  subsurface  investigation  to  be  completed  as  part 
of  the  final  design  of  Stage  3.  As  such,  a  Phase  II  Investigation  is  not 
recommended  for  Stage  3  at  this  time. 


Stage  4 

A  Phase  II  Investigation  is  recommended  for  Stage  4.  The  Phase  II 
Investigation  should  include  sampling  of  the  groundwater  along  the  new  levee 
alignment  and  along  the  levee  raise  alignment  where  wick  drains  and  relief 
wells  are  to  be  used,  in  those  areas  where  the  potential  for  encountering 
groundwater  contamination  exists.  In  addition,  test  pits,  hand  auger  borings, 
and/or  shallow  soil  borings  should  be  used  to  verify  the  nature  of  the 
materials  to  be  encountered  during  excavation  of  the  inspection/cutoff  trench 
and  installation  of  the  relief  wells,  manholes,  and  storm  sewers  in  the  areas 
suspected  to  contain  contaminated  materials. 

The  Phase  II  Investigation  should  extend  from  approximately  Station  12+00, 
where  a  surface  sheen  was  noted  during  the  May  11,  1992  field  reconnaissance 
trip,  to  approximately  Station  37+00.  Soil  boring  79-12M,  located  at  Station 
35+75,  indicated  potentially  contaminated  materials.  Soil  boring  89-122M, 
located  at  Station  36+80  did  not  indicate  any  potentially  contaminated 
materials.  Since  boring  79-12M  contains  suspect  materials  and  boring  89-122M 
does  not,  the  Phase  II  work  should  be  carried  to  at  least  Station  37+00  to 
cover  the  area  between  the  last  suspect  boring  and  the  first  clean  boring. 
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The  test  pits,  hand  auger  borings,  or  shallow  soil  borings  should  follow  the 
alignment  of  the  inspection/cutoff  trench  and  be  located  at  the  locations  of 
the  relief  wells,  manholes,  and  storm  sewers  in  the  suspect  areas. 

A  Phase  II  Investigation  Work  Plan  delineating  this  work  will  be  prepared  and 
submitted  to  the  MPCA  for  approval. 


Information  Sources 


All  available  sources  at  the  Minnesota  Historical  Society,  the  Carver  County 
Historical  Society,  the  Chaska  Historical  Society,  the  Borchert  Map  Library  at 
the  University  of  Minnesota,  and  the  St.  Paul  District,  Corps  of  Engineers, 
library  were  consulted.  In  addition,  the  City  of  Chaska  and  the  American 
Crystal  Sugar  Company  were  asked  to  provide  information  on  past  land  use  in 
Stages  3  and  4. 
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4.  REST  INTERCEPTOR -  -  -  -  —  -  -  64/25B 

5.  INLET  SCHEOULE  —  -  -  -  -  -  -  —  64/252 

6.  TRAi.  ALIGNMENT  (RAMP-B) - ;  -  -  -  -  - 64/219 

7.  RELIEF  WELL  -  -  -  -  -  -  -  -  64/254 

9.  PUMP  STATION -  -  -  -  -  -  —  -  64/276 

10.  CATEWEa  C  -  -  -  -  —  -  —  -  “  64/263 

11.  OUTLET  C  —  — - -  -  —  —  —  —  64/262 

12.  TRAIL  PROFILE  It  SECTION  -  -  -  -  -  -  64/240 

13.  TEMPORARY  EROSION  CONTROL  DETAILS  -  -  -  -  64/237 

14.  INTERLOCKED  CONCRETE  MOOULAR  UNITS  —  —  -  -  64/23B 


89-jV23M 

1S-19JUL  1969 

. H . 


> S.  710.%  1  as.  7T0.2 

1*1 


i  OUTLET  C  J 
§4*  RCP  I 
[•IY.H_I13.00)  I 


- - - - ^ - 

SYMBOL 

[  DESCRIPTION 

AANMNO 1  Arntnmmv 

DATE 

«ir  a 

APPROVAL 

niiw 

...FOR.  CONTINUATION  .[..  FOR  CONTINUATION 
SEE  DWG  10/205  |  SEE  DWG -10/21 4 


wan  tjs 
%mt  rsc 

ECWBfc  TJS 
OMITTED  BY; 


DAW;  07-29-  92 


ST.  PAUL  01  STRICT.  CORPS  OF  ENGINEERS 
ST.  PAUL  MINNESOTA 


FLOOO  CONTROL  -  MINNESOTA  RIVER 

CHASKA  PROJECT  CHASKA,  MINNESOTA 

CHASKA  STAGE  4 

DRAINAGE  *  LEVEES 
PLAN  k  PROFILE 
STA  45+50  TO  STA  55+50 

CM  fltt  NME:  MN10P006.DWG  Odl«MM  U«  1»T  ji 

5ST5 -  M34— CH-R-64/225  far  77 


E 


oe  OlTCH-y-Jl  /  .to  H 

v.^  vra  t>tM^see  m>ie  •  r  o 


VERTICAL  CONTROL  POINT 


CL  726.22  (M.&.L  1929  AW.) 

STD.  r  BRASS  OiSC  ON  TOP  OF  S.E. 
MNCWALL  Of  BR#  9010  TH  41 
OVER  MINNESOTA  RIVER. 


HORIZONTAL  CONTROL  POINT 

STA.  42DJ62 

E  2,104,028.763 
N  650,372.657 


E  OITCH  f/ 


wwtm 


NOTES: 


fZM'i* 


•moSSlS^mii 


N— -  RAMP  » 

■  y 

UMITS  OF  MORN  * 

V 


I.  ELEVATIONS  REFER  TO  M.SA-  (1929  ACU) 

i  COORDINATES  MO  CRD  FOR  PROJECT  ARE  LAMBERT  CMC.  MINNESOTA  SOUTH  ZONE, 
j.  EM  STING  TOPOCRAPHO  GROUND  UNES  MAY  VARY  FROM  THOSE  SHOT*  ON  PUNS. 

4,  SOE  OITCH  SLOPES  VARY  TO  6X  MAX 

$,  PLACE  REMOVABLE  GUAROPOST  BARRIERS  AT  STA.  62+57  AND  STA.  62+92 
f  0UUMNGS  TO  BE  REMOVED  BY  OTHERS.  CONTRACTORSHAU.  REMOVE  SUB 
ORTOUROAOCN  ANO  8ACWU  K»TH  GRANULAR  MATERIAL 
7  CONSTRUCT  SOE  BITCH  ALONG  LANDWARD  GE  LEVEE  BERM  TO 
7  DIRECT  RUNOFF  INTO  INTERCEPTOR  PIPE  INLETS. 

5.  FOR  APPROBATE  UMITS  OF  SHEET  PiJNC  SEE  DRAWNC  *4/272 
t.  EXSTMG  OSTRDUTION  POKER  UNES.  POLES,  ANO 

CUY  IMRES  TO  BE  RELOCATED  BY  OTY  FORCES 
ia  ALL  WATER  MAM,  SANITARY  SEVER  ANOFORCE  MAMS 
BENEATH  PROPOSED  LEVEE  SHALL  BE  REMOVED. 

II.  ENO  SAFETY  RAXING  STA  4+32B. 

12.  TOOI^SfaiRB  ELEVATIONS  TO  BE  VERIFIED  IN 
SOE  DITCH  TO  ORAM  INTO  ML£TS 


REFERENCES: 


DWG  NO. 


[OUTLET  B  — 
VsEE  NOTE  6- 


1.  GENERAL  PLAN -  -  -  -  -  -  10^ 

2.  LEVEE  ALIGNMENT—  -  -  -  -  -  ““  64/218 

3.  WEST  MTERCEPTOR  -  —  -  —  ”  64/256 

4.  V4LET  SCHEDULE  -  -  -  -  64/252 

k  rmiB  UrtAT  ft JUiP  ALIGNMENT  (RAMP  A) -  —  64/219 


17  WWe  LANDWARD  SOE 


5.  CEDAR  BOAT  RAMP  ALIGNMENT  (RAMP  A) -  - 

6.  TRAL  ALIGNMENT  (RAMP  B) -  -  —  -  84/2,8 

^jL  7.  RELIEF  WELL  -  64/234 

L£VEET0P"™  8.  OUTLET  - - 64/258 

LfMX  LANOWARO  SLOPE  %  Q^xtmL  B  -  64/260 

LEVEE  R1VERWARO  SLOPE  ia  REMOVABLE  GUAROPOST  BARRIERS  —  -  —  —  —  64/307 

LEVEE  BERM  11b  l£VEE  STREET  ALIGNMENT -  -  -  -  —  - 64/219 

12.  TRAIL  PROFILE  *  SECTION  (RAMP  B)  ~  —  64/240 

13.  CEDAR  BOAT  RAMP  PROFILE  It  SECTION  (RAMP  A) -  64/23B 

14.  LEVEE  STREET  PROFXE  k  SECTION —  -  -  64/245 

IS  TEMPORARY  EROSION  CONTROL  DETAA5 -  -  -  64/237 

IS  INTERLOCKING  CONCRETE  MODULAR  UNITS  —  64/238 

17.  WOSK/BENCH  DETAILS  —  -  -  -  -  "  64/308 


73— iM 

5-6  MAR  1873 


OF  LEVEE  ELEVATION  729.10 


t . r . t 


ZD 


OUTLET  B 
72  RCP 
£.  693.00 


department  of  the  army 

ST  PAUL  OISTRICT.  CORPS  OF  ENGINEERS 
ST.  PAUL,  MINNESOTA 


aooo  CONTROL  -  MINNESOTA  RIVER 

CHASKA  PROJECT  CHASKA.  MINNESOTA 

CHASKA  STAGE  4 

DRAINAGE  &  LEVEES 
PLAN  k  PROFILE 
STA  55+50  TO  STA  66+00 


VERTICAL  CONTROL  POINT 


■ 


BM-#7  -  EL  725.27  TOP  1  3/4"  CAP 

STAMPED  430JB2  WEST  OF  HICKORY 
NEAR  TOP  OF  LEVEE 


HORIZONTAL  CONTROL  POINT 

STA.  43QJS2 

E  2,102,512.420 
N  •  49,845.244 


NOTES: 

1.  ELEVATIONS  REFER  TO  M.SA.  (1020  AOJL) 

2.  COOROWATES  AND  CRN}  FOR  PROJECT  ARE  LAMBERT  CR10.  MINNESOTA  SOUTH  ZONE. 

3.  EXISTING  TOPOGRAPHIC  GROUNO  UNES  HAY  VARY  FROM  THOSE  SHORN  ON  PLANS. 

4.  BUUMNCS  TO  BE  REMOVED  BY  OTHERS,  CONTRACTOR  SHALL  REMOVE  SLAB 
OR  FOUNDATION  AND  SACKFUL  WITH  GRANULAR  MATERIAL 

5.  SOE  WTCH  SLOPES  VARY  TO  OX  MAX 

U  CONSTRUCT  SIDE  DITCH  ALONG  LANDWARD  SOE  OF  LEVllE  BERM  TO 
DIRECT  RUNOFF  WTO  WTERCEPTOR  PIPE  INLETS 

7.  EXISTING  DISTRIBUTION  POWER  UNES.  POLES.  AND 
GUY  WIRES  TO  BE  RELOCATED  BY  CITY  FORCES. 

0.  ALL  WATER  MAM.  SANITARY  SEWER  ANO  FORCE  MAMS 
BENEATH  PROPOSED  LEVEE  SHALL  BE  REMOVED. 

».  SALVAGE  EXISTING  GUAR0POSTS  AT  STA.  71470,  ANO  RELOCATE. 

10.  EXISTING  10*  AGGREGATE  TRAIL  ON  l£WE  STA.  71420  TO  STA.  83+20,  TO  REMAW. 

11.  REM01C  STONE  RETAINWG  WALL  STA.  80475  TO  STA.  08420 

12.  PROPOSED  CURB  ELEVATIONS  TO  BE  VEWFTED  W  FIELD  TO  ALLOW  WATER  FROM  SOE 
DITCH  TO  ORAM  WTO  INLETS.  TOP  OF  GRATE  ELEVATIONS  ESTABLISHED  W  INLET 
CHART  ON  9CET  04/252  CONTROLS 

IX  PROPOSED  CURB  ft  GUTTER  M  ASH  TO  HAVE  OUTFALL  GUTTER  TO  WLET  11A. 

FIELD  VERIFY  TOP  OF  CURB  ELEVATIONS  ANO  PROWOE  CURB  CUTS  TO  ALLOW  SIDE 
DITCH  TO  ORAW  WTO  INLETS. 


REFERENCES:  DWG  NO. 

1.  GENERAL  PLAN -  -  -  -  -  -  -  - 10/201 

X  LfME  ALIGNMENT —  -  -  -  -  -  —  04/21 » 

X  WEST  WTERCEPTOR  —  -  -  -  -  -  -  —  04/250 

4.  WLET  SCHEDULE -  —  —  —  —  —  —  - 84/252 


VERTICAL  CONTROL  POINT 


DR  STAGE  1  CONSTRUCTION  AT  STA.  7+60. 

JPENWC  FOR  EAST  CREEK  REALIGNMENT  STA.  6+SO 
TO  BE  CONSTRUCTED  UNDER  STAGE  3. 

RON  OF  THE  LEVEE  NVOLWNG  THE  PERWOUS  FILL 
LD.  ETC.,  SHORN  IS  TO  BE  CONSTRUCTED 
STA.  26+65. 

TRENCH  TO  BE  6*  MIN., OR  2  FEET  BENEATH  ANY 
RA^LOR  AS  DIRECTED  BY  THE  ENCRCER. 

OF  SURCHARGE  STA.  9+50  TO  STA.  10+60 


DWG.  NO 


CONTROL  DETAILS  . 


DEPARTMENT  OF  THE  ARMY 

ST.  PAUL  DISTRICT.  CORPS  OF  ENGINEERS 
ST.  PAUL  MINNESOTA 


FLOOO  CONTROL  -  MINNESOTA  RIVER 

CHASKA  PROJECT  CHASKA.  MINNESOTA 

CHASKA  STAGE  4 
DRAMAGE  k  LEVEES 
LEVEE  TYPICAL  SECTIONS 
STA  0+00  TO  STA  21+00 


MJ4-CH-R-64/229 


TYPICAL  SECTK 

STA.  28+85  TO  STA. 


NOTES: 


1.  a'  PATH  TICS  INTO  EXISTING  BRIO 

2.  PLACE  TEMPORARY  SILT  FENCE  A 
SEWAGE  TREATMENT  PLANT. 

3.  MINIMUM  6*  STRIPPING  ON  LA  NOW 
AT  STA.  34+50. 


REFERENCES: 


1.  TEMPORARY  ER090N  CONTROL  01 


TYPICAL  SE 


STA.  32+00  TO 


TYPICAL  SEC 


STA.  35+70  TO  ! 


NOTES: 


\.  REFER  TO  WTERCEPTOR  PIP 

2.  MMHIUM  «*  STRtPPWC  ON 
AT  STA.  34+50. 

3.  REFER  TO  PLAN  k  PRO FV£ 

4.  AREA  NORTH  OF  WTERCEP1 
37+00  TO  STA.  71+00. 


REFERENCES: 


t.  TEMPORARY  EROSION  CONTI 
2.  EAST  INTERCEPTOR  PIPE  _ 


-jsr 

- tr - S  *  ® 


TYPICAL  SECTION 

ST  A.  35+70  TO  STA.  42+00 


o  WTWCEPTOR  WPt  |^^p0«smc  LEVEE  0EONWHC 

,  6*  STWPWC  ON  LAN0WAR6  90E  » 

*n»  * 

lORTH  OF  WTERCEPTOR  PIP*  TO 
TO  ST  A.  71+00. 


(ARY  EROSWN  CONTROL  DETAILS  - 
*  TER  CEP  TOR  PIPE " 


DWG.  NO. 

_  *4/237 
J7  JT  — .  64/255 


SYwaw.  |  — 


eaotfpt  tjs 

«A«*  IKR 
a»oca>:  TJS 
anuiTTED  BY; 


IED-W 
MIC:  07-29-82 


- - - - - - 1  DA  It  I 

- - DESCRIPTION  _ _ _ *— — * 

- — Sj55c|  nPPARlMEHT  OF  WE  # 

***332®  J^JTusvnci.  corps  of  en 

tfSSTSSl  ST.  PAUL  MINNESOTA 

FLOOD  CONTROL  -  -"g™"® 

«-*"8sa»mS% 

DRAINAGE  a  levees 

LEVEE  TYPICAL  SECTIONS 
CTL  32+00  TO  STA-  42+00 

*-«  H  MN<01 T^ISr-R-84/231 


I  ZEE  I 


100  110  120 


*0  STA.  45+00 
STA.  59+00 


-10  0 

to 

SECTION 

a 

TO  STA.  52+00 

64/224 

64/22! 

Bmasl  ZC? 


tt.  l£*E  SECTION  AT  STA.  53+00 
ON  LANOWARO  SOE  Of  EXISTING  LEVtE. 

All  BE  IMPERVIOUS  MATERIAL 

0  ABOVE  THE  WATER  SHALL  BE  RANDOM  OR  PERVIOUS  MATERIAL 
0  BELOW  THE  WATER  SHALL  BE  PERVIOUS  MATERIAL 
EDDINC  THICKNESSES  ARE  INCREASED  50%,  TO  27“  ANO  13  1/2* 
OERWATER  PLACEMENT. 

IWN  FOR  MAY  7.  1992.  EL£V.  697.3 

tCEPTOR  PIPE  TO  WORK  LIMITS  WILL  BE  SOD,  STA. 


DWG.  NO. 


CONTROL  DETAILS _  _  _  _  _  —  64/237 

* _  _  _  _  _  _  _  _  64/255 

»E _  _  _  _  _  _  _  _  64/256 


30*0*  TJS 
lAWfc  IKR 
ItOgP:  TJS 

ABUTTED  B Y." 


IEO-Ql 
□Alt  07-29-92 


DEPARTMENT  OF  THE  ARMY 

imm  otMH  ST.  PAUL  DISTRICT,  CORPS  OF  ENGINEERS 
_ _ ST.  PAUL  MINNESOTA _ 

FLOOO  CONTROL  -  MINNESOTA  RIVER 

CHASKA  PROJECT  CHASKA,  MINNESOTA 

CHASKA  STAGE  4 
DRAINAGE  *  LEVEES 
LEVEE  TYPICAL  SECTIONS 
STA.  42+00  TO  STA.  52+00 


ICAO  fltf  NAMt  MN10TYP4.DWC 

fee  NOe 


M34-CH— R-64/232 


TYPICAL  SECT1C 

STA.  52+50  TO  STA. 


NOTES: 

1.  pRovtoe  io*  umimum  clearance 

2.  MINIMUM  6”  STRIPPING  ON  LANOW. 

3.  FILL  ABOVE  EL  70S  SHALL  BE  IMP 

4.  FILL  BELOW  EL  70S  AND  ABOVE  T1 

5.  FILL  BELOW  EL705  AND  BELOW  T1 

6.  18"  RIPRAP  AND  9"  BE  DOING  TWC 
RESPECTIVELY.  FOR  UNOERWATER 

7.  CHINK  TOP  OF  RIPRAP  LAYER  BEh 

8.  WATER  ELEVATION  SHOW  FOR  Ml 

9.  AREA  NORTH  Of  INTERCEPTOR  PIF 
37+00  TO  STA.  71+00. 

REFERENCES: 

1.  WEST  INTERCEPTOR  PIPE -  - 

2.  SAFETY  RAIL  —  —  -  - 


\ 

*  I  —  C  .  » 


f—y* 

\  RIPRAP  -  1 

[YPE  LC 

L  SECTION 

10 

50  TO  STA.  57+75 

84/225 

64/226 

JM  CLEARANCE  UNDER  U  S.  41  BRIDGE. 

INC  ON  LANDWARD  SOE  OF  EXIS71NC  LEVEE. 

Shall  be  impervious  material. 

AND  ABOVE  THE  WATER  SHALL  8C  RANDOM  OR  PERUOUS  MATERIAL 
AND  BELOW  THE  WATER  SHALL  BE  PERVIOUS  MATERIAL 
*  BE  DOING  THICKNESSES  ARE  INCREASED  50%,  TO  27"  AND  13  1/2" 
UNDERWATER  PLACEMENT. 

TAP  LAYER  BENEATH  PATH. 

SHOWN  FOR  MAY  7.  1992.  ELEV.  698.3 
ITERCEPTOR  PIPE  TO  WORK  UMIT5  WU.  BE  SOO.  STA. 

DWG.  NO. 

T  PIPE _  _  _  _  _  _  _  _  84/256 

_  _  _  _  _  _  _  _  _  64/307 


MB' 


0’ 


CWWOk  TJS 
8AMfc  HCR 
HCCKED:  TJS 


OAlfc  07-29-92 


DEPARTMENT  OF  THE  ARMY 

UNMM  ora*  ST.  PAUL  DISTRICT.  CORPS  OF  ENGINEERS 
-  ^ _ rn _ _ ST.  PAUL  MINNESOTA _ 

FLOOD  CONTROL  -  MINNESOTA  RIVER 

CHASKA  PROJECT  CHASKA.  MINNESOTA 

CHASKA  STAGE  4 
DRAINAGE  k  LEVEES 
LEVEE  TYPICAL  SECTIONS 
STA.  52+00  TO  STA.  57+75 
I  nu  mm*  MN10TYP5.DWG  |  «a*wc  iuaa  |wr  3T 

rss - — - 1  MJ4— CH-R-64/253 


23+80 

82-5IM 


l 


V 


T 


26+50 

89-I26M 

hjuuni 


,  clayey,  suy  . 

__  S  X  RUBBLE#  Tit 
ASS.  ROOD 
-OY.SLTY.  CLAYEY 

J  I0X  RUBBLE,  TA¬ 

SS,  WON 


tgfl 


HLO 


•jsssxaiM'yw, 


O- 


26400 


27450 


27400 


26450 


26400 


F/fyUfttr  3  3 


3L 


MATCH  LINE 


35+75 

79-I2M 


4  HAT  ST! 


3l+€0 
89-1 06M 

M-JT  MAY  1M* 


32450  32400  31450 


TYPIO 

STA.  28 


NOTES: 


1.  «•  PATH  TIES  WT 

2.  PLACE  TEMPORAR 
LEVEE  TO  PROTE( 


REFERENCES: 


t.  TEMPORARY  EROS 


SECTION 

i  TO  STA.  32+00 


OSUNC  BRIDGE  AT  STA.  30425+ 

AT  FENCE  AT  THE  TOP  OF  EXISTING 
EWER  TREATMENT  PLANT. 


CONTROL  OETAJLS _  —  —  — 


DWG.  NO. 

—  64/237 


SYMBOL  | 

SSI 

DCSCNOk  TJS 
OMWt  MR 
wean k 


FLOOD  CONTROL  -  MINNESOTA  RIVER 
CHASKA  PROJECT  CHASKA,  MINNESOTA 

CHASKA  STAGE  4 


NOTES: 

1.  8*  PATH  TIES  IN 

2.  PLACE  TEMPORA 
LENEE  TO  PROH 


REFERENCES 


1.  TEMPORARY  ERC 


20  -10 

TYF1C) 

STA.  28 


NOTES: 


1.  8*  PATH  TIES  INT 

2.  PLACE  TEMPO* AR 
‘  LEVEE  TO  PROTEC 


REFERENCES: 

1.  TEMPORARY  EROS 


i - 12'  STRFP1NC 


EXISTING  BRIDGE  AT  ST  A.  304251 
SILT  FENCE  AT  THE  TOP  OF  EXISTING 
SEWER  TREATMENT  PLANT. 


ol 


N  CONTROL  DETAILS 


DWG.  NO, 

_  64/237 


I  EMITTED  BTft 


«®3S!35|  DEPARTMENT  OF  THE  ARMY 

aSSIS?  ST.  PAUL  DISTRICT.  CORPS  Of  ENGINEERS 
ST.  PAUL  UINNESOU 


APPROVA1 

aOOO  CONTROL  -  UINNESOTA  RIVER 
CHASKA  PROJECT  CHASKA,  MINNESOTA 

CHASKA  STAGE  4 

HD  AIM  ACT  A  IFX/FF^ 


RELIEF  mi 


TOE  OF  BERM- 


-  EXISTING  CHOU  NO 


'\V/ 


-NEENAH  R1642  CASTING 


I  PRECAST 
1  CONCRETE 


vf  ELEVATION  A  5 


TOP  OF  BERN 
EL  713  .00  - 


*2%  SLOPE _ _ 

-  2"  ADJUSTWG  RINGS 


JOINTS  TO  HAVE  *0*  I 
RING  RUBBER  CASKETS  | 

PRECAST  L- 
CONCRETE  la 


£  RC.P-  INTERCEPTOR 
(SIZE  AND  INVERT 
,  ELEVATION  VARCS) 


*\i  * 


C  12  R  C.P. 

C  CLASS  K 
DRAIN  PIPE- 


US 


84"  01  A.  »  6" 
PRECAST  CONC 
BASE - 


0"  OtA.  WELL 
SCREEN,  SLOTTED 
PVC 


BOTTOM  OF  mi 


TYPICAL  SECTION 
RELIEF  WELL 


SCALE:  3/*  ' 


-EXISTING  GROUND 


VALVE  HANDLE  - 
3/8  *  DIA  ALUM.  ROO  - 

VALVE  TOP  - 
3/8  *  ALUM.  PLATE - 

GASKET,  CEMENTED 
TO  FLANGE  - 


VALVE  GLNOE  - 
3/8  "  WA  ALUMINUM 
ROOS  - - 


TOP  OF  PRECAST 
CONCRETE  BASE  - 


WRAP  BUILDING 
PAPER  TO  BREAK 
BONO  - * — 


8"  OIA  PVC  RISER 


RELIEF  WELL  SCHEDULE 


irurr  CAST1NC 

SJK  RtM 

31  ELEVATION 


ELEVATION 

A 


PE3HI E I wwv-kfzw  | -vzn*m  tdaui 
■:T,»'»yTr.vv;.!¥r!Tigw>;.i»,»LLit-vn>^MMQEizji 
gram  i^i>>  ^iumi 

gT^H-g^l.v’MffiL.'ggMAW-ITTVl^ifT'^BEm 

gV'ffl.M 

■.rag  m.vinrEOTi  ■  ilw-mb 

§MBgB  1  i  r>r  i  1  mw  i  m>  nttM  g g  f-<3  Mj  | 

grg  ■  KMii.gEEtti  j  m-m -^a  Eggg  gjglM 

■ ;  ra  m  win  m'flrerai  gi*.MK»;-ifg  ^ni .  m  m  ■  i 

nan 

■;raKii^a>ig^^MgT?r:ii^.v^iCTn^H»iFfr;.«i 
■rrsn  yirTFrrrgn  W3ZZ5EMM  g  »  w;  »  i 
gn^jggHgHI-lBEIiSSIESiEriEMiElZM 

grm  fnM&fxrm  ■■wyiron  mrei  mnxi  ■  «i7Mi 
»■  3r:i^N!^'.%;.-vigLv.>?T>.^an7T  I !■  il H i  — — 
gram  nrorEny  rm  gErmwimi  CKSSB 

MTBZl  W\  MrtVLtt  i  ■  g  K  iglfrjP  »i 

■T’gTl  El  giTMTO  I 

grg7iyri«tM^v>i  gi-v-M-iniM  Ei-n^iu 

Egg  FTMH-tTAKM  Fil?  W«m  El  D-MX-1  MEEM 

gnra  nra.mmig  gr™.it.:^i  eih^ei  »wk^m  i 

E EEEH  EE  EM  g**»YnwTyv  rron  »;  nm 

■  :i"g;-i  e  r*Wffxra  M  g  wi  eeh*~hp!  be  p»a«m 

■;1"5I>1  HrwVfrvV;.!  glV-?Eg?kn  ESE»V»-1 

ilLaEi  ggjggapa  Ett-HA-Mg  CjgQH 

gcs?i  REggEffi  i-^yiHRaa  Firrm  ■brtfi 

■:i  am  I'-i  r»yg  nMVn  ■  [»:« i  *  ■  WiB  FTTTlTrT  1PJTM 

M;rs'!iRt>vw*i^iM-i.T[>/Aii-?.Trgmf-i.i  Mil  H  M 

■ ;  rgT-'l  KTO-LffH-LV  ■  ■  .m  i  ?  ■  EE  yz  ■  FTTTETE1  »i  p  iTM  ! 

E3£3  i^w^tm-ei  g-ftf  FPnrm  ■eiutpm 


NOTES; 

1.  DRAIN  PIPES  SHALL  INTERSECT  INTERCEPTOR  AT  «T. 

2.  PRECAST  CONCRETE  TEE  WITH  12"  BELL  SECTION  MAY  BE  USED  M  LEU  CF 
THIS  OETAIL 


1.  EAST /WE  ST  INTERCEPTOR  PIPE  PROFILE  . 

2.  LEVEE  PLAN  It  PROFILE _ 


PM?,  NQ, 

_ 64/255.  64/256 

_ .  _  64/220  -/64/228 


OAlfc  07-29-92 


DEPARTMENT  OF  THE  ARMY 

UMMI  OEM  ST.  PAUL  DISTRICT.  CORPS  Of  ENGINEERS 
_ L _ L _  ST.  PAUL  MINNESOTA 


aOOO  CONTROL  -  MINNESOTA  RIVER 
CHASKA  PROJECT  CHASKA,  MINNESOTA 

CHASKA  STAGE  4 

INTERIOR  DRAINAGE 

RELIEF  WELLS 
SECTIONS  AND  SCHEDULE 


M34— CH-R-64/254 


APPENDIX  B 


Hoi*  No* 


DRILLING  LOG 


( Coordinate*  or  Station) 

AJ 


I.  NAME  OF  DRILLER 

_  £>r/ 


6.  DIRECTION  OF  HOLE 

£3[vERTICAI»  □  INCLINED _ 


7.  THICKNESS  OF  OVERBURDEN 


8.  OEPTH  DRILLED  INTO  ROCK 


14.  TOTAL  NUMBER  CORE  BOXES 


.  DEC.  FROM  VERT. 


18.  TOTAL  CORE  RECOVERY  FOR  BORING 


mmmm 


CLASSIFICATION  OF  MATERIALS 

(D»*  crtption) 


%  CORE  BOX  OR  REMARKS 

RmwV*  SAMPLE  (Drilling  tknM,  n «<ar  Joea,  d*pth  ot 
tRY  NO.  withering,  ale.,  it  a/tfni/icant) 

•  f 


CC-& 


5/iry  cs.fi/  &*-*** 

is&xy  5  of=T 

f?/.4s/^c/ry 
o^ay?A//c 
0  y 

/.  5>*//  S/fA/S  //?/'?ser>7 

2,  //a%  fiJvr 


0,2-  S  A*  fir/, 


hr*: 

(•  EhuTt  orrS  &S/***lT6c/ 
/tvs* ?  . 

2 .  A^cf  f 


3,  l?0r‘j  /u)  Jr ///€  J  tutib  ■ 

Jrt'vSm  U> f7?i  A&0  /  A 
ha/rtAr'  /*//'*£  ft", 
£4/43  o/r/*  ^*7 
2^  $/o*J 

AS  '  &J  *+  *4  c/r/>f. 

%  C/<r«*e/ a-'?  a//rt 

SarA  </r~/rt  ^ 
/ro/fouJ  ~  S/2 
Qtijer. 


*5 /try  cLAy  &A>-ohJ 
‘SoFT  ,  W.M, 

4 1&  //  T/  ef  /  t* 

W£7-  ' 

P/c. 


A*  /  sA'/?  £tl 

Sa  s*S  /  £(  fo./') 

3,  a  st  C<rs+  &+sr7' 

Y#f/  **3  ,  Sas*+  f  A  fy  /*// 
Or^/4/r/C  S’/'+sv'S  C' y?  7> 

t*v  c3 .  r  /  r%/c  A 
A-  ^  / far  *4"  S 

-T ***/./ 


I  APRH**  1836  PREVIOUS  EDITIONS  MAY  BE  USED 


C/Sts*/? 


DEC.  FROM  VERT. 


CLASSIFICATION  OF  MATERIALS 
(Description) 


/o,< 

S'LTy  CLA'i 

Cc^-ohi)/^ 

So  pr 

H'^!4  pLAsTic, t) 

/I* 

W  FT 

P4?e  /  /W-  «o 


t/srer/fi-  > 
«>_ 


/9//wis/  #*r) 


18  36  PREVIOUS  EDITIONS  MAY  BE  USED 


GPO  .9  30-251 

<Z/?S?S  ^>9 


Hoi*  No. 


I  DIVISION 


OJECT 


.  DEC.  rnOM  VERT. 


depth  legend  CLASSIFICPTIONOFNATEHIALS 


S\LTy  cl AV  "r  , 

C‘»-oHL  7 

soft 

y+Kt-H-  p4.ASt/<riTy 
VIET 
DK,  G?P.\j 

JLf 

SW^>  fer»4*,+a / 
f  2J* 

fie  c  e*,f-  T 


(TFAve  y  5li-T 
/''ED,  peMse  (TvA  LrC L) 
LduJ  'pLASTiCiTy 

AAaiST— *^6T  ^7,0 
WoTVve  ^7^ 


W«  W“*  1836 


PREVIOUS  EDITIONS  MAY  BE  USED 


DRILLING  LOG 


ZS'sfs/'s? 


LOCATION  (’Coordinate*  or  Station) 


J.  DRILLING  AGENCY 


4.  HOLE  NO.  (Am  shown  on  drawing  title 
end  file  rnabu) 


7S-2'* 


,  DCS.  FROM  VERT. 


U.  TOTAL  NUMBER  CORE  BOXES 


IS.  ELEVATION  GROUND  WATER 


17.  ELEVATION  TOP  OF  HOLE 


18.  TOTAL  CORE  RECOVERY  FOR  BORING 


19.  SIGNATURE  OF  INSPECTOR 


CLASSIFICATION  OF  MATERIALS 
(Description) 


CL  Av/e>y  SM-T 

IAeix  DtNSe  ^m--cl)  *>.r- 

1 PLAsnc/Ty  JIO 
fAoisr-  vjet 

Bottled 


5/i_ry  CL/^y  ch) 
VEP-y  sri 
K'EO,  PLas7- 

Moist  n 

3s:o  — 

5  Tro  fi/f  eJ  ?r0-  — 

<?/<*ysy  S'/A  /2 

c/em-e  lUa. 

/eu/  So  si  a*  jpAas/~ i~c 

9”1 

0,/‘  T2  &■//  '  7L  -cA  7 

-  s?<r - 

sun  c  lay  fi*)  9 

VJirH  Silt  'UMi NAf|?  ^ 

VeRySTjPF  JS//2 

A 14 /S'7" 

GfAy 

A  /V  ^  A  * 3-~*  ^ 

2  OcctS'Cr'?/  ‘  0*  ?sf~ 

(&./'- $  7rct  /jj  ,  ^ 


REMARKS 

(Drif/inj  time,  Meter  iomm,  depth  ot 
wttmrlng,  otc.,  it  migniticmttd 


I 


Vtf  ry  Ca  Icor  to\s ^  j2r. 


t?  \SiS 


I 


Sti/t,  . 

M.S0  fc/res**72  <£/<\y 


'VS'1'  7'Ar'S 

*l-°  Jj  c/*y*y  s'/r 

S/s-t/a 


I 


I 


^MPM3^  18  36  PREVIOUS  EDITIONS  MAY  BE  USED 


4.  HOLE  NO.  (Am  shown  on  drawing  fitiot 

and  til*  number)  \  ?  2  '  Z  ^ 


.  DEC.  FROM  VERT. 


ELEVATIOfl  DEPTH  LEGEND  CLASSIFICATION  OF  ¥ATER,ALS 

4,^/0  yof  c  f  I  er 


Si  LTV  CL  Ay 

u/iTH  SiLT  Ccy 
LAMINAE 

V-fR-y  5T/FF 

Moist 

/.  Ca /cert**- 3 
2,  ec^aS'0'"*  / 

7*;*  fa! '-*•*') 
SetnJy  Sfnt* 


3,  /fyf  ears  ar~e 
//«*rc/  /*r  a^rpJS?  t 


18  36  PREVIOUS  EOITION5  MAY  BE  USED 


HoU  No.  7  9-/1, 


9f- P  »*>i  Pittnc 


•UROEN  SAMPLES  TAKEN 


14.  TOTAL  NUMEER  CONE  DOXES 


m  yngSTETM 


4.  DIRECTION  OF  HOLE 

^VERTICAL  r~t«NCLINKO  _ 


7.  THICKNESS  OF  OVEN8URDEN 


.  DEPTH  DRILLED  INTO  ROCK 


.  OH.  PROM  VERT. 


IS.  TOTAL  CORE  RECOVERY  FOR  DORINQ 


ELEVATION  DEPTH  LEGEND! 


CLASSIFICATION  OF  MATERIALS 
(Bmcr&kMi) 


%  CORE  ROX  OR 
RECOV*  SAMPLE 
ERY  NO. 


REMARKS 

MfM  tm%  wmtm  loom.  <bptt  mi 
wmrirnrimi.  He,  It  •Isnitlcmi*) 


t4*  /l  //A t* 
30- 

J,?  bottoms**-' 

aJk*0t*t*  fl'7: 

*-3 

o-r 


5T  / 

r-Z  ’  Sm. 


srv.j^ 

4-r* 


(Xr  O 


jbi't:  o-f  o/a*/ 

s*  r*«Mr** 


A  ¥ 3,/j.’ 

jr'-r 


S  *****/>/€. 

*'-7  V*«. 


ley/ 


£?M .  /SR  + 

*:  . 

fcAV*"  y  SAA/J- 

/t.sc  sr'rvR/rC* 

tiff,  fR^/(  . 

7 $T*  $  '>e  **** 


iSk*  7?**  183®  PREVIOUS  EDITIONS  ARE  OBSOLETE 
(TKMilLUCEUT) 


Sro  >  *-f 


\®  s7.f. 


✓/<3 


)9if  /# 


ROJECT ‘  |  HOLE  NO. 

79-/2 


.  DC#*  FROM  VCftT. 


BURDEN  SAMPLES  TAKEN 


14.  TOTAL  NUMBER  CORE  BOXES 


IS.  ELEVATION  GROUND  WATER 


IS.  DATE  HOLE 


DISTURBED  UNDISTURBED 


ELEVATION  DEPTH  LEGENO  CLASSIEIC  AnOJHJFJ*AT ERIALS 


yr  0* 

g„A  ***  T* 

^  Asf7~ 

&*rc  gnAv*-' 


EHC  FORM  1  g  35 

MAR  7!  ,QJO 


^  V  ^  '  Qk « <<£ 


<  r 

oT-tA 


£>-.>  „  - 

/?-  A _ /3*7* 

^ ^TX> 

,33 


/J 

_ _ K3+r 


ba 


>V*4’ss< 


f+»ifU.  f 


^7"  ->  ^ 


5n?  bjLt  ?£ 


fv:  va 


1 

B-1  ’  ■ 


PREVIOUS  EDITIONS  ARE  OBSOLETE. 
(TRANSLUCKHT) 


DRILLING  LOG 


L  MANUFACTURER**  DESIGNATION  OF  DRILL 


IS.  TOTAL  N4*  A  MR  L  M%K  E  N  |OI,TU**“D 


14.  TOTAL  NUMBER  CORE  BOXES 


IS.  ELEVATION  GROUND  WATER 


.  DE«.  FROM  VERT. 


IS.  DATE  HOLE 


17.  ELEVATION  TOR  OF  HOLE 


IS.  TOTAL  CORE  RECOVERY  FOR  GORING 


CLASSIFICATION  OF  MATERIALS 
(D—crlfXkm) 


.fl.O* 


*r.  0a. 

<S?  jf,MC  S-A#t 


AT.  0K 

#£6  SSS/cf 

sf>  0.  <$£#**  et/rT 


*r.  on 

/rfPj  T»  0*A#SX 


US  4T  / 


/* .  vei 


RREVIOUS  EDITIONS  ARE  OBSOLETE. 
^ (THAN 9W CENT)  **- 


?*~M! 


•  «»*«/  /© 


5rP  P*>y* 

’i-ir' 


*3i£_ 
R5  <C 


RROJECT 


y*r  3*~ 


r* 

^  // 
S'V.C  -iJV.? 
t7>* 


^  anp^  /£. 


s. 

J'/r/1 

r.~ 


|  HOLE  NO. 

8-/D 


17-  THICKNESS  OF  OVERBURDEN 


vrr tz 


DRILLING  LOG 


I.  PROJECT 


DIVISION 


li.  LOCATION  (Cocfdinataa  or  Stmt  ton) 


IS.  DRILLING  AGENCY 


14.  HOLE  NO.  (A»  ahomn 


STname  of  driller 


i  on  drawing  titta I  -y*A-  y 

1  ZJLiLl 


|S.  DIRECTION  OF  HOLE 

□  vertical  □inclined 


.  OK*.  PROM  VERT. 


I.  DEPTH  ORILLE0  INTO  ROCK 


TOTAL  DEPTH  OF  HOLE 


W  .2 


yM- 


ktALiki  h 


DEPTH 


V* 


^-3 


vc. 


ir~ 


°LG  1836 


SP 


INSTALLATION  ' 


Ho  I*  Ho.  7  7-/^  ^ 


SHEET  j- 
OF  SHEETS 


W.  SIZE  AND  TYPE  OF  BIT 

~h.  batuu  FcrmvjTTgw  roswR7wr^nro 


12.  MANUFACTURER'S  DESIGNATION  OF  DRILL  " 


IS.  TOTAL  NO.  OF  OVER¬ 
BURDEN  SAMPLES  TAKEN 


|  UNDISTURBED 


14.  TOTAL  NUMBER  CORE  BOXES 


IS.  ELEVATION  GROUND  WATER 


IS.  DATE  HOLE 


I  COMPLETED 


17.  ELEVATION  TOP  OF  HOLE 


-J7FL 


IS.  TOTAL  CORE  RECOVERY  FOR  BORING 


It.  SIGNATURE  OF  INSPECTOR 

/uu 


CLASSIFICATION  OF  MATERIALS 
(Daacrlptiaoi 


/T.  OK 

sne,  i  tv  a**™* 
<TA^/ 

U't'r 

S*s)ic 


r 


/r. 

jC*W/  yfrAYff 
'pe/s&e 

fAT>PArc^ 

sfP  $R*v£t 

4S  7°  GoA-P-seS**) 
>  "  s>*t  4  s# */t eti 


fib 


s 


PREVIOUS  EDITIONS  ARE  OBSOLETE. 


%  CORE 
RECOV¬ 
ERY 


^2- 


p.J 

R-J.3 


BOX  OR 
SAMPLE 
NO. 
f 


b**-t 


4l 


7 ? 


REMARKS 

(DwUltng  tima.  mmtmt  low,  dapih  at 
wmUmrint,  He,  it  aignlf leant) 


jyz.y/***'* 

Yo -vl  ' 


'V 

V I  -ya' 

< r&n. 


G*r~  +* 


sro 

V  J  ‘-Vf' 


P-"  r  £/iv  p*’** 


5 

VC  '-Vi 


rrp  PPL/*e 
fr-yo' 


3*// 


(TRANSLUCENT) 


HUFACTUft  Eft'S  DESIGNATION  OF  MILL 

_ C  MB 'ISO 


80-2SK 


inmadmami 

■USEEn  353CB 


IS.  ELEVATION  GftOUND  WAT  Eft  ”JQ  f  4 


,  DEE.  FROM  VERT. 


IE.  DATE  MOLE 


17.  ELEVATION  TOP  OF  HOLE  t  £  / 


IS.  TOTAL  CONE  ft  I  CO  VERY  FOR  NOfttNO 


OEPTM  LEGEND  GLA^.F^ATI^O^MATEft.ALS 


Si!lnC^  ^tW  SK 

f\edl*ens<  g  v  if  2S% 

sU'L.m/"*'"'1  ^ 


£l a^yS^rJ 

ru  Soj  M  D'y-Porf 

CtXlfiA  Se*0 

10%  %flej 

us»*j  /o?0 


r  gnnunZLSE  JJ'mjt. 


cojc  1>2 


k) ^ 

|)  krfor**  tc\ 

.  ptntstf at  **r\  'ies'f'j 

cj  a  /p  55  fgiktr \ 

l)  V*  IWI' 

3)  Us-ffc  eBdfop  30 " 


n^Sc^cf  3o?t  pru-Vo# 


(WstJ*..,/  3°X 
T*.  6- /*»*<>  I  10% 


f^/fu  -  '  'G<7 

ft  ru5/  f  c/>^ 


' — It*.  l  i/7»  C  (  fi  J 

Fx.Se.c4  l°fc  Jl'Vlofa 


Se^HSfiiiS' 


C  /o 

loose. 

a 

~ur/r-'r  ~'v 

■  o.  .-*r 

•V. 


O^C  (O' 


X  ^tlAft  ?f M  1836  PREVIOUS  EDITIONS  ARE  OBSOLETE- 

(TRANSLUCENT) 


Cjr\a^c, 


- 


I  HOLE  NO- 


-  8-/3 


gt-Jf/'i 


(of  I mm) 


iJS'CF'C 


80 -z  r  rs 


It.  TOTAL  NO.  OF  OVEN. 
BURDEN  SAMPLES  TAKEN 


14.  TOTAL  NUMBER  CONE  BOXES 


IE  ELEVATION  GROUND  WATER 


.  DBA.  FROM  VERT. 


14.  DATE  HOLE 


1 17.  ELEVATION  TOR  OF  HOLE  726,  £  / 


14.  TOTAL  CORE  RECOVERY  FOR  SORING 


t*.  SIGNATURE  OF  INSPECTOR 


CLASSIFICATION  OF  MATERIALS 


fine  5a *</ 

L.C  &Se  —  f*'  eJ  P«*n  $y 

$kb£cf 

6r°a  n 

ri»*So«t 

tbJ  ^  ?» 

Frhe  (rr*uj  /  *>  ?o 


%  CORE  BOX  OR 
RECOV-  SAMPLE 
ERY  NO. 


SI.  Mi 
nMUrY 
b  fib* 

fjtCr^r. 


£  f  o  * 

->  ce 

C  '  6 

r;;:  W 

2??. 

IT  >(!>.- 

; 5% 

■r  j  ^ 

p  ' 

It'S*  ?*«.£**'  -:z^ 
a t*c<  :  z% 


-X+ 

P«  s  c  oJ.  2,*-  3  u  'T#T 


^  »SAR?f  ^  1836  PREVIOUS  EDITIONS  ARE  OMOLETE. 


H%4^3  7 


JDoliiS.'  2iJ 
UfttSJr 

/as 

J  rf>  /r  >, 

*T  ^  ~  ' 


/JjU+e2^'  5«1 


Se+RSiHe^'  2-2 

V  r  -  --  '■’  ,/v  — - 

y  J'  Pc ./fit./’  ,~ 


Mr/r  "Xft ' 


(TRANSLUCENT? 


J  PROJECT  t 


I  HOLE  NO. 


B-/s~ 


Hd«  M*.  /'i 


'  DRILLING  LOG 


mm m 

c  i 


.  DU.  FROM  VMT. 


DATS  HOLE 


TAwtaniaumwm 


?r//y  ^  (.u/t^ht  ,P 

U"K  so  O'/ ^  I  *  **  J/ 

zuft/V/  «&v  -  to**  $  W  j^Y 

€W  4»"" J 

If 


ft  t*i*I  % 

m  v  m 


srt  #<>//*»  */***$' 

+V  5,0 


lu  x: 

ar  H 

$'r 


.  V  > 


wl 


t/oft 

HtMh*  */*-  fo/OjO 


ENG  FORM  i8  36 

MAR  71  ,w^w 


Chbh 


B-^o 


Yi-stm* 


PREVIOUS  EDITIONS  ARE  OMOLCTK. 
CntAMSLVCKJtr) 


C*.  ENG  FORM  101/ 

V  .  MAR  71  PREVIOUS  COITIONS  ARC  OMOLCTC. 


(TRANSLUCENT) 


M  1836  PREVIOUS  COITIONS  ARE  OBSOLETE. 

(TRANSLUCENT) 


Tl  *  -* 


DIRECTION  OP  HOLC 
QJ  vertical  □wcumio 


THICKNESS  OF  OVCHSUROCN 


TOTAL  DEPTH  OF  HOLE 


.  DS«.  FROM  VENT. 


14.  TOTAL  NUNOEH  CONE  SOXES 


IS.  ELEVATION  •HOUND  VAT  EH  (£&$>(+ 


N  DATE  HOLC 


IBCTnWBUM  I 


17.  ELEVATION  TOP  OF  HOLE  ^ 


IS.  TOTAL  COHE  NECOVCNY  FOH  VOHIHO 


■■■EzsK!! 


0  5PT--  )4olkg 


““  V^/OvCMA 


C  l-E  &£>’ 

w'l'f  K  3M  H6M 


Sfctfo 

SC%  £»’!  + 
\5#Jo 


UoW  »o.o' 
WjiHv  3’*  “S* 


Bii  (*>) 

CFfavgUu 


+D  VFVOIVV 


*> 


Tlfc#  K*  - 


*  Brtwv\ 

Sav^ 

\5*?o  F'*-*  ,  ciM.*Acd 


WfcvtONS  EDITIONS  4 


DRILLING  LOG 


MIL  LINO  AOBMCY 


■  _ I 

■.  NAME  OP  DRILLER 

4.  DIRECTION  OF  HOLS  ~ 

Qv«HTIC*L  {  IlWCLIWO _ 

T.  THICKNESS  or  QVENOUMDCN _ 

a.  PERTH  PAIL  LEO  INTO  NOCK 
».  TOTAL  DEPTH  OP  HOLE 


;  *  i'ViT 

.  jTT" 


I ELEVATION  OEPTH  LEGEND 


TIS.5  I  \0  O 


.  OKA.  PROM  VERT. 


14.  TOTAL  NUNOER  COME  POKE* _ 

If.  ELEVATION  OR O UNO  EATER 

HL  DATE  HOLS 

IT.  ELEVATION  TOP  OP  HOLE _ 

14.  TOTAL  COME  MECOVEMV  POM  DOMINO 

if.  fn 


UNOI  *TUR  RIO 


CLASSIFICATION  OP  MATERIALS 


-  Ovvj 

-  TStrvOW 


(£>  CWo*  Ue*le  \t> 

is. o  '  wvi  fK 


(js?) 

J^ubWu  k  Grva^o^u 


-  \ootf_ 

“  CVvi  -h 


^  To  IMO'S"’ 


8t»^uvs  -W>  QWk 


©  CWj*  W?\e  +e» 
^£>.o’  w\4V\  3" 


7C^)o  \/ev  ^  5*nj( 

ac^o 

a*A  ^ 


*  K 


Wm&.. 


3*.,  1136  pusvMwt  ramoxi  mm  < 


.  - 


frj 

Isk 


Co*±, 

5«*e  . 


©  Vc\e  'F© 

3 5.0’  wi+>v 


;  \*he\  be\ouj  ®8*&' 


0*o  ** 

ft  *«o  33C 

r  a>o  *5^0 

SftT 


-  Qro^v^ 


gm*v».W  -5*^ 

\ano  F"ft«  /  r<>v>-^<A 
cjva^  a*gu.W 
^if^N^eV 


Ci?W  c.Vv>v^<  F«v*  Vw&u/a 
-Vo 


*A**^W* 

5»l+ 

iy**-) 

.  {&**) 

■ .-' 

Tr>M  cbM&s 
VU^'Wv  \**et  **Vk 
3’»  HSA  <jH  a^o'- 
Un9u«c*s5'?M,l , 


€>  CLWc»v\  Vv*>W 

3o.d’  vof-H* 


tt.  SUE  AND  TVPE  or  MT 


1  DRILLING  A9INCY 


*SHkrfcftSn 


B.  NAME  OP  MIL  LEA 


direction  or  hole 

□  VERTICAL  □INCLINED _  OKI.  MOM  VENT. 


.  DEPTH  MILLED  INTO  ROCK 


TOTAL  OEPTH  Or  HOLE 


elevation  depth  legend  CL™mcfi!'°™'JgAJWAL* 

«  k  « 


14.  total  number  cone  boxes 


IS.  ELEVATION  GROUND  EATER 


14.  DATE  HOLE 


17.  ELEVATION  TOP  OP  HOLE 


IS.  TOTAL  CORE  RECOVERY  POR  BORING 


- 

-  Ki  C>*\ 

- 

-  IWk 


\ncf7o  5\H 

pt 

5>°?d 


-  5^4  —  it';  /i 

~  \  0\0 

V\AOii\ 

-  €>W*cV 

CUl\  *■ 
i5%  5 \\+ 

\&%>  IA  »\(AstsR^flsoJi 
uJ±eA*  qv^ 

cctf4». 


Pi 


(jPj)  Cl€fci*  1 

0£>\e  4»  5S^> 

3"  hs* 

Cl«» 

v>  V&[*  *Vt> 

MO.P 

*  w't+V  3“ 

t«A 

(T^ 

UneU 

dd^> 

O  «XM»\ 

if  ft 

H5*  <£ 

35.0' 

-  tfel*  Of#v* 

-L  Sfc»* 

-  ‘O*1  H4*  S«+ 

+o  «4« 

-  «o^V  4*>  Afo.o * 

^A§)  C\«Ov. 

W>  W  Dt^ 

*+D  Ho 

O  '  Vf'*Hv 

Po\Wv* 

1 


s.  drilling  aoency 


S.  NAME  OF  DRILLER 


DIRECTION  OF  HOLE 
□  VERTICAL  |  IlNCLIHKO  _ 


.  DEC.  FROM  VERT. 


.  OCPTH  DRILLEO  INTO  ROCK 


TOTAL  DEPTH  OF  HOLE 


H.  TOTAL  MU  USER  CORE  kOXCI 


IS.  ELEVATION  OROUND  WATER 


ML  OATE  HOLE 


IT.  ELEVATION  TOP  OP  HOLE 


It.  TOTAL  CONE  RECOVERY  FOR  RORINO 


M.  SIGNATURE  OF  INSPECTOR 


CLASSIFICATION  OF  MATERIALS 
(DM«r|p<faNl 


-  W\£?  »2>^“ 

70  <?♦ 

\sn<>  6i i* 

»S% 


C.I-CAW.  W>W  4r» 
45-0  ’  &■*%  * 

©  »+ 


*  \puS  w«4-ewr  le»SS 


*»  I  -*  A 


*>C+  -W>  j  g 

6  \ 


-  ewk 

95%  6J+ 

lO^Tp  PyN'C  Savvs^ 


-  looee 


*  broiUA 


Uo\« 

So  .o’  u/i-Ks  9V 

SotWv-  «%t. 

-  VLidt^v  toss  r 


tO^?0  F»*S  , 


II  31  PREVIOUS  EDITIONS  ARE  OBSOLETE* 


r%?! 


IILtINO  AO  CMC  Y 


UHCMETURREp 


t.  NAME  or  DRILL Cfl 


14.  TOTAL  MUMEER  CORE  NOXES 


14  ELEVATION  GROUND  WATER 


OIRCCTION  or  HOLE 
□  VERTICAL  n INCLINED  . DE«.  FROM  VERT. 


7.  THICKNESS  or  OVERRURDEN 


.  OERTH  DRILLCO  INTO  ROCK 


TOTAL  OERTH  Or  HOLE 


ELEVATION  DEPTH  LEGEND  CLASSIRlC^^^rNATERIALS 


14  DATE  HOLE 


17.  ELEVATION  TOR  OR  HOLE 


14.  TOTAL  CORE  RECOVERY  ROR  WORINO 


CDvCfc. .  I  3^ 


- 


-  0CC>W%A 

-  Ca^Ca<ec>ji'^ 

tCPlo  F*«,  K 

3D5?*  Fi A4, 


ClfeAw  ta>\«  Ao 


*70.0 1  ^.4^  V 


'0^1  y*owi 


IS.  DRILLII 


’*•  nT“,MO  I 


S.  NAME  OF  MILLER 


DIRECTION  OF  HOLE 
Q  VKATICAU  |  llMCLIMSD  _ 


7.  thickness  of  oversuroen 


depth  milled  into  rock 


TOTAL  DEPTH  OF  HOLE 


ELEVATION  OEPTH  LEGEND 


14.  TOTAL  NUMEER  CORE  SOKES 


IS.  ELEVATION  OROUNO  WATER 


.  DK4.  FROM  VKNT. 


IS.  DATE  HOLS 


17.  ELEVATION  TOP  OF  MOLE 


IS.  TOTAL  CORK  RECOVERY  FOR  DORINO 


G-COmjv A 

daScjxreouL^ 

30^? 0 

AA.  SflA?! 

S^O^o  P**-s  ,  rouL*di 

l 


©  Cleo*  +© 

us.©'  vi/i'VVn 

Ee> )W  + 


—  1©G€  » 


6<etvellwf 


»o 


S  \  Gstl  Ca<tfcv-*S 

8o*?0  Fma-C  4d 

SO^?5  F'liv*  f  ro±*A 

(Sr»^i 


CWa  VvoW  4© 

SO. o'  vu»^V\ 
BpiltY  ^  |4 


—  U/stVov*  \  066 


previous 


COITIONS  ARE  OMOLKTE. 


I  PROTECT 


"J?~33 


g?-  lOt>M 


DRILLING  LOG 


IS.  DRILLINO  AGENCY 


.  MOL  I  NO.  (Aatmmn  mm  HOmT 

mmi  atm  w>^  | 


■  MSMSUB 


.  NAME  OP  DRILLER 


«.  direction  of  mock 

□  vtHTICAL  1  jlMCLINKP  _ 

7.  THICKNESS  OF  OVERBURDEN 
B.  OEPTH  DRILLED  INTO  ROCK 


i.  TOTAL  DEPTH  OF  HOLS 


,  OK*.  FROM  VINT. 


14.  TOTAL  NUWER  CORE  POXES _ 

15.  ELEVATION  OROUNO  WATER 

H.  OATS  HOLE 

IT.  ELEVATION  TOP  OF  HOCK _ 

IS.  TOTAL  CORK  RECOVERY  FOR  DORINO 
t».  StO 


elevation  depth  legend  CL™w'c£™£ZJg*rmAlM  I  8eCc$Z 


ms.s  l*00 


»  ***.  die* 


(f$)  C-le^vs.  Vvole 
f-o  4-to  85*0 1  v^vRv 

S4«» 


—  \oiS 


S>ro*4>sA. 


6li^VcV\  GaJta/***} 


"SCtfo  R«e.  +°  .  . 

5<Wl 


©0°?o  K**, 

A«gi«V  45)  Clean  k»!e  4 

£*»'*' l  o/s  -u  a.' 


^0.0 7  u/i^K  ^ 

fiVf 


-  wcrV 


-  Srvw* 


-  ‘We  t . 

.  .. 


smbs*** 


• 


90^?o  F\V^  ^Clv^l 

5%  Coav6t  3tfwt  I  35 

5^0  v  *.; 

*W  ■" 


®*JJJf®***  11 34  PREVIOUS  EDITIONS  ARE  SMO^TI. 


«■  <j\  >.' 


No. 


S.  NAME  or  ORILLEN 


direction  or  hole 

□  VERTICAL  □INCLINED  - 


THICKNESS  or  OVEREUROEN 


.  OEPTH  DRILLED  INTO  ROCK 


TOTAL  OEPTH  Or  HOLE 


„  DEE.  PNOM  VENT. 


14.  TOTAL  RUHR  SR  CORE  BOXES 


IS.  ELEVATION  OROUNO  WATER 


*4.  DATE  HOLE 


IT.  ELEVATION  TOP  OP  HOLE 


IE.  TOTAL  CORE  RECOVERY  POR  EORIHO 


ELEVATION  OEPTH  LEOENO  CLASSIFIC AH^rjUTENI ALS 


See  pfevvcas 


-  */£+ 


Cktf«v\  4 o 

^5o'  h^»4V\  3.% 

follcv  6H* 


-  S\ujV^\  (24tU«/*e*>5 


CMC  POtM  1134 

MAM  71 


tSCFIo  M*^'*** 

^Tave\ 


- 

-  wo4 

-  CWvt/v* 

-  ^  *^Vi4  F* 

-  Sl^V4l^  Qr+Xceunou.^ 

Fi^e 

5^?o  F*t,  f 


f»v«.Uu  ^ClV^K 


-  KAt*4  - 

70^lo  owAf^S-  tJayA 
•fife  Ra4  ,  <MiOaArA  4mnV 


3 - 

PREVIOUS  EDITIONS  ARE  OMOLSTB. 


<g)  Y*W 

pNMAp  ^^OU.4-  W *i>c  . 

*  75  tMdtb** 
l&O  lbs,  CeAu>vcV 
-  36  tfes.  teo-vW'+t 


i  I » 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  ill  1 1 1 1 1 1 1 1 1 1 1 1 '  1 1 1 1 1 1 1 1 1 1 ' 1 1 1 n i 1 1 1 1 n  I  it 1 1 I 1 1 ii I ii n 1 1 i 1 1 It  it  it ii 1 1 1 ii 1 1 ^ i 


14.  TOTAL  NUMCEN  CONE  COXES 

£>67.0 

c.  omecTioM  op  holk 

v  fcjpTKWTICAL  n»WCLIMKP  _ 


ELEVATION  OEPTH  LEGEND 

•  k  c 


.  DEC.  PNOM  VENT. 


VC.  DATE  HOLE 


17.  ELEVATION  TON  OP  MOLE  VSG . 


VC.  TOTAL  CONE  RCCOVENV  PON  OOftINO 


“  lax* 

- 

- 

b& 7»  Ve^ 

SCHo  S'.  14 

A5%  c.»«^ 

^^7  P^v'-c.  ,  row 

^  Grav«.\ 


-  S4.44 

~  pU- 4-c  r.o>\  elastic 

-  wv.pwsf 
"  ©row** 

-  Cx*\ciJecu~ 

c\Orb  5\  l-V 

6^0  v/trvw, 


-  i^K^  M  »  uufri:  5"^ 

-  v\o«\  -  c.  \oo\it 

-  u»£e  »we  *4*  4 

- 

-  4e  M. 

-  tait*f**x*> 

CtfU,  s.h 

l  C&o  ^**4  tsavt^ 

f^r-c  #  £*•*&) 


frtf  C"l) 

J  -  HflgU.  .  *>ft 

-  ACrtplarl'  e  ,  ho*  clas^e 

-  uh£#.h€  .rteet 

-  Meat 

-  8nw«  (  Caltor^os 

s;.f  „  r 

6To  Cu. 


M^tes  >, 


gPT-  ‘^O'bs  @ 
30"  dUop 


£«+-  3"  t43A  ■+» 
5.5>  -ft  . 


<3)  s*+  a"  *«n  -f* 

I0,o  ~P±. 


It.  DftlLUNt  A«iwCY 


rr 


UnOWM  IAMKU  TAKCM 


»*.  01' no 


ifeaiigijigfegiaafeai 


li.  DRILLING  AGENCY 


FHOLE  MO.  <A*  *»w>  mm  *••**  mu 
—4  m*  MatW 


It.  NAME  OT  DRILLER 


«.  DIRECTION  OF  HOLE 

n VERTICAL  |  IlHCLINEO  _ 

T.  THICKNESS  Or  OVERRUROEM 
t.  PERTH  DRILLED  INTO  ROCK 
t.  TOTAL  OCRTH  Or  HOLE 


I  ELEVATION  I  DERTH  LECEND 


.  DEC.  RROM  VERT. 


[  14  TOTAL  NUMRER  CORE  DOXEt 
I  It.  ELEVATION  EROUNO  WATER 


If.  DATE  MOLE 


\  IT.  ELEVATION  TOR  OR  HOLE 
lit.  TOTAL  CORE  RECOVERY  ROR  DORINO 


CLASSIFICATION  OR  MATERIALS 


■  -jfcfL  r+.ff 

-  y\ov\  -  eAa*A->c 

-  w'  O^'V  A-o 

C^f  <j«.V  er*H 

^  a  -  CaWr«04? 

-  KJo  O&O'T 


o>S*lo  C\a^ 


lea>*i,  -fwus 
TccHc'K 


*$*ta 

33.0  (D  3*'  *** 

3^7  3S-*  O  • 


*■  low  •fidsWv^ 

•  wvO'tt'V 

*  Gyes^ 

-  kJrvx  -  caUcf«>u3 


g)  '  S*±  3" 

4o  ,o 


^  Oa^ 

SM 

\*h>  d*<*«fcis*A 


ip,p: 


^MAEtT1  I •  3$  RREVIOUt  EDITIONS  ARE  < 


*.  ORILLINO  AOENCY 


4.  HOLiHO.JA'ih'mt  «.*•»*«< 
W  m*  mm+mi 


S.  NAME  OF  ORILLER 


DIRECTION  or  HOLE 
□  vertical  □inclined _ 


thickness  or  overburden 


•  depth  orilleo  into  rock 


total  ocpth  or  hole 


BURDEN  SAMPLES  TAKEN 


14.  TOTAL  HUMBER  CORE  BOXES 


It  ELEVATION  OROUND  WATER 


UNOI  STUBBED 


.  DEE.  PROM  VERT. 


IE  DATE  HOLE 


17.  ELEVATION  TOP  OP  HOLE 


IS.  TOTAL  CORE  RECOVERY  POR  BORINO 


©  3s+  3"  HSA  4* 

So.o  -tk. 


fe. 


UN  MATURE  CO 


s.  name  op  miller 


E  DIRECTION  OP  HOLE 

[□vertical  Qinclihep  . 


THICKNESS  OP  OVERSUROEN 


DEPTH  DRILLED  INTO  ROCK 


TOTAL  DEPTH  OP  HOLE 


ELEVATION  DEPTH  LECENO 


,  DEC*  PROM  VERT. 


IE  TOTAL  HOMER  CME  DOMES 


IE  ELEVATION  OROUNO  WATER 


M.  DATE  HOLE 


17.  ELEVATION  TOP  OP  HOLE 


IS.  TOTAL  CORE  RECOVERY  POR  DORINO 


CL  ASS  I  PIC  AT  I  ON  OP  NATCRIALS 
(T>#«c ttpttami 


%  CORE  DOX  OR  I 
RECOV-  SAMPLE)  (Drill 
ERY  NO.  1 


(£2)  \fJat • 


5%  St  1+ 


-  w^ecit  dl-€\AC’C 

- 

-  8/©wv\  j  G>W««ua 

<3  5^0  SxwA 
S°7o  F>^-o 


—  Br©uL/v\ 

-  Calca/e^us 

'8CfIo  F*1*'*-  Ao 

P*'¥N-«  ,  <lXAvJ.Cef 
&v»u*A 


"Tw** 


-  Ofx-v*  "**>  Ft  - 

-  O (  •'<-  -W  SE.O-ft 

*  Se^  '3"  *Ve»  5H.&  ft. 


^  Sh8  <fj>  Dr.lU.Cj 

30  0a \  xAflkAcr 


15  0a.V 

<££>  CtovL  W>^«  A» 

SS.O  *fc  unAV  3>V 

|2©»Wr 

VJa'Wv  Voi*  *, 

(g)  - 


^0  to  CWmtKT 

&5  bcTfWito 

3/\  A.U  1^»W 


£“*ct  ©f  8dy\y 


IS  36  PREVIOUS  EDITIONS  ARE  OMOLCTS. 


IF  ar  r  'rrrr  'tt~3  irr  i  t-T  r  Wf.'i 


IS.  ORILLINO  AGENCY 


c tv>e-7 


OIITUMID  I  UNDIITUMIP 


14.  TOTAL  NUMSER  CORE  SOKES 

IS.  ELEVATION  OROUND  RATER 

701,5  4*. 

oirectioh  or  hole 

^VERTICAL  |  llHCLIHEP  _ 


.  OKS.  FROM  VEST. 


.  THICKNESS  OF  OVCRSUROEN  bO^O 


.  TOTAL  PERTH  OF  HOLE 


IE.  OATE  HOLE 


IT.  ELEVATION  TOR  OF  HOLE  ~7^  .  9^ 


IS.  TOTAL  CORE  RECOVERY  FOR  SORING 


ELEVATION  OEFTH  LEGEND  CLAtt.FICWIWOFJIATERIALS 


KKii 


.  M 

{9?fgy‘-e  '  ^  t '  Q/  /d  ^ 

-  1 00' e  4^  v.  aa.  J^A<e 

yv/O'44  t 

C<*  '  Car*  tuS 


KJc4»t  ' 

q  tspr  --  \*oi\  € 

"SO"  <4/o^ 


(T'  ip-v  *8"  4* 

50  A 


*^  ••***.  Id  50 


ao% 

V +*  +0 


"T7«e«  p«e*^5  uxrorJ 


•  u  m 

6/a*eM  .  C  *£ 

,*  g'-g 
-  '3.<a>t 

-  i-eST  /VK'I  A 'iff,  c 


xeeer  A\*'\  c\t <f,  c 

J|  g  yV>0»*4  +» 


—  Cx»^  k  4o  bu££ 

CoW*k<  y^T.i-k 

&fk  Sa**^ 


CWv*Ws  cf  ^ooA, 

v5 %  aJV^  0 

CcxL^t  OjfAv^e^ 


0  3*4  3"  4o  lD*fc. 


^  36  FREVKRIt  EM  TIERS  ARE  OBSOLETE- 


yyh.  :  5 


at* 


-?r~ 


me  FOtM  1|3< 

HMTI 


S.  NAME  OP  DRILLER 


DIRECTION  OP  HOLE 

□  vertical  Qimclimkp  _ 


7.  THICKNESS  OP  OVERBURDEN 


DEPTH  ORILLEO  INTO  ROCK 


TOTAL  DEPTH  OF  HOLE 


11.  TOTAL  NO.  OF  OVER-  1  OISTURBRO 
BURDEN  SAMPLES  TAKEN  1 


14.  TOTAL  NUMBER  CORE  BOXES 


If.  ELEVATION  OROUND  WATER 


UN  CM  STURBKO 


.  OKA.  PROM  VERT. 


*4.  OATE  HOLE 


17.  ELEVATION  TOP  OP  HOLE 


14.  TOTAL  CORE  RECOVERY  POR  BORINO 


1 


CLASSIFICATION  OP  MATERIALS 
fD#«c ttptiatj 


PTU  G«sdU+*i*ci^  - 

^  Hu  "Scwvst 


-  ^\acV.  -Vo 


(P  Se-V  SM  +^A4o  <96 


-  Ca‘cov<rou5 

9c??c  £;,4 

\\cp}0  Cocks* 

\\dk  OfOf+'C  <JeV|Yx4 


gglpto\M  ,  51 1\  5&a A 

-  \ot><4 

-  vc/«4  4o  3a4u.*a4<<e| 


-  *£  odor,  fc>g4  IBS^l 

-  5VcjVi4l\^  C^\catf>r0u5 

(jCPlo  tSxw^ 

m 

Dpm2W**§?  e#K§fciSr 


f  /»W 

-  *•*  fkWVtC  J  *0*  «WW* 

-  m«l*b«***W1  ^  meU*  4* 

U/e*^J  6*^14  ,  cAy 

*  ccUeR^BObtf  J 

'.  Jp**  s.H  .  ,, 


^  g)  WflW  UveV  ' 


O 

3*  4,  l  Ur. 

*30.6  ©£  ^ 

W’i  1.5  Vf5 . 

»»•<*  a  Wr* 

ao.i  n 

■  vAoUc  4-0  8S3-£t 
Odv«  ^Owv^€.  4d  "3©«0£t 
-  3"  HSA  +o  8^.0 


®  W’.v  olviH/rCj 

<4c>  vw*4e/ 

16  \b  Gb^-WHe 

0z  ‘  T* »oo" 
cmMi  We 


<©  CIbaw  Uol^4o  S^o' 

kA4K  av  epi^a iv* 

Mo  vMtt+pv  1 05^  \**£o . 


t  <• 


BsC  FORM  1| 

MAN  71  ,,W 


ap-mn* 


PREVIOUS  COITIONS  ARE  OBSOLETE. 


7 0*  * 

3C%  5.1+ 

C#vi-V«fc4-  30.0*  SS-S 


•URDCN  f AMPLE!  TAKEN 


14.  TOTAt  HUNGER  CORE  GOXES 


It  ELEVATION  GROUND  WATER 


UN  04  STUN  SCO 


tc.  oate  hole 


17.  ELEVATION  TOR  OP  HOLE 


II.  TOTAL  CORE  RECOVERY  FOR  GORING 


Qvywx  CAa^  H)  5f>T 

-  VU^\tfVN^e 

-  WAO»&T  +0  V^-^4- 

-  ©iatk.  4©  Qavk. 

-  Nov\  Cci\cAf*Cui 

%S%  c\ *w( 

1 5%  LlwA«covwpr>i«d 
-PMoe<5 


(f5)  C'fiv  U  f*  #  •*  j> 


-  loss  avtV:^ 

0  ^c<l^  a 


<£T)  Jjo  reco^YLf  loe+«u*<* 

20.0  33  ° 

-Pe\\oui4-.  a\o<vc4- 

dctuvoi^  oC  CF-^Aat+o^ 
33.0  4*fc. 


®  C.'«/  Uoie  4“o 

ivi+v  Coiw-'  ©»*v 

\os<  -3pp-c*.'w*rf#l\^ 

5  O^/mU 


^3)  o  rtccY*  ^  loe+^*w* 
c-S  o  aw4  40,o  du-e. 
*+o  Drc<«v< 


’••i 8SSW?*fi?L«S%K«.r,TU"*“ 


uNounmiip 


«.  NAME  OF  DRILLER 


DIRECTION  OF  HOLE 
I  1  VERTICAL  □iHCLIMtp 


THICKNESS  OF  OVERBURDEN 


.  DERTM  ORILLEO  INTO  ROCK 


TOTAL  OERTH  OF  HOLE 


14.  TOTAL  NUMBER  CORE  BOXES 


IS.  ELEVATION  BROUNO  RATER 


.  OK*.  FROM  VKRT. 


IS.  date  mole 


17.  ELEVATION  TOR  OF  HOLE 


IS.  TOTAL  CORE  RECOVERY  FOR  BORIN* 


ELEVATION  OERTH  LEGEND  c*- AT  « '  A  LB 


(|5)  AJcrKe  p oot  Pecj>^€^ 
r\  i \D  ,0 

SO.D  \ 

U^kr-P  wv\  % 

tostce'+S  *&c\y 

4^’vc. 

(£jp  Wole  4-o  £t),0  A 

u/i+U  5%" 


\A/at4<v  \oS s : 

\  |  *M«Vl 


CHC  FORM  l|  ja 

MARTI 


RREVIOUS  EDITIONS  ARE  OBSOLETE. 


ST 


ft.  NAME  Or  (MILLER 


ft.  DIRECTION  OP  MOLE 

□  VERTICAL  □INCLINED  _ 


THICKNESS  OP  OVERRUROEN 


,  DEPTH  DRILLED  INTO  ROCK 


TOTAL  DEPTH  OP  HOLE 


.  DC  ft.  PROM  VCRT. 


14.  TOTAL  NUMDER  CORE  ftOXES 


It.  ELEVATION  GROUND  WATER 


M.  DATE  HOLE 


17.  ELEVATION  TOP  OP  HOLE 


It.  TOTAL  CORE  RECOVERY  POR  CORING 


ELEVATION  DEPTH  LEGEND  CLAtt.PICAT^ONOPJIATERIAL*  |  RECO\S 


5 « Hu  ScixacA 


-  uueV 

-  I  /cMx  +e>  Wovv* 


3CP)o  f  t&A 
Q0*?o  S'-M 


C6\o<  cWa/\a<  (firo'*-** 


Gpra-jeU  ^ 


Sw'  -  \u>^v 


(IT)  CA-ea^  W>1«  4-a  &&' 
fezsiu^  ®‘4 

-  •  oss 


-  fcfEWv* 


CaU  citrous 


gC^  4Virpa«f'p\  CotVEt 

SoYV* 

\5°7n  P**.  fOuwA^ 


i 

| \5%  SO 


-  TNNR^mwt  dlcv^tf 

-  Uv*CCv*<  a4««( 

-  UNL*V 
~  b»t)ULA\ 

*  CciAcA/*rui 

TO^Fo  ^'*w 

Coa/^w.  Sav4 

4«*/f ' 


\5  ** 


@  Ba^lc •£.'!)  ta  It,  ’ 

-  fa*t  '  *  (^fDw.’V  MAI  yC  : 

SO  ^a\s.  u*rVf«~ 

\V*. 

(80  l  bs  c«w^v<-V 


.  TOTAL  DEPTH  OP  HOLE 


CLASSIFICATION  OF  MATERIALS 


j  C-\o\*eu  Sa*<3( 


-  \oos* 

-  **.©.*+ 

-Vp  fcWW 

-  CdWffjuJ 

Mr5^  F«  *«_ 

\  CU^ 


\  p'e’ccs  a* 

\  &**.<*''  t  dU\s*is 


^ '  t\i 


-  \»oa*t 

~  yvM9»a^ 


Oa^/cpvts 


C  --  \uo  cr  s 


&  Ze±  3  5  j 


131 

1 


7®^  Ft  i5ct  >/\^ 

s;h 


-  «o4t 

-  4*  Ww, V 

-  woe4  1 

-  0'*^  .  ca'ca.**®,^ 

\  \OC>*?o 

y  (Sample  ce#^h».n»  s«*v*.«  •4) 
(**) 


“  l*P*C ,  VM^ 

*  C*)C*t4*±%  ^ 

TCfL  FA<  +*  *«A.  5^4 
‘  v*+  S.1T 

l^.  f1.**,  Fpvt^JI«A. 


Atf  I  5*0 


-  \ocee 

-  3cr^u<a-^*4  a. 

-  Otrov^e  -r©  uAst  k*^* 

-  Calca*«©n«5 

*^CTff  Fyve  4©  WV4*»*\  3o«"4 

3e%  C^ 

*.  1  + 


V)  \L>akt<  l«v«l: 


5-S  © 

SB  30  «tti 

5S  **  — 

_  -4ole  ©p*v\  -Vo 
Oriv*  S*m^W  Vp 
.  3*+  HS*  4©  <*.£>* 

-*  *3© 

-  I*,  •t.r.14 


<3)  Ckt***  U#!e-Vo  10.0' 
u/\Vk  3%'*  ^s\Wir  fcit 

-  >0©  uaV  lor*  in  *». 

-  G«>«^  m*+*r  r«V*r*. 


0E$*£Mr«Ai«.  *WtU«4 


m3*  PREVIOUS 


EDITIONS  ARE  OBSOLETE. 


cnuHSLucmry 


CVvoti  Wi 


5-57 


D It)  LUNG  LOG 


S.  NAME  OF  DRILLER 


DIRECTION  OF  HOLE 
□  VERTICAL  □INCLINED  _ 


THICKNESS  OF  OVCRRUROEN 


.  DEPTH  DRILLED  INTO  ROCK 


TOTAL  OEPTH  OF  HOLE 


ELEVATION  DEPTH  LCGEND| 


14,  TOTAL  NUHRER  CORE  EOXES 


It.  ELEVATION  CRQUND  WATER 


.  DE«.  FROM  VERT. 


It.  OATE  HOLE 


17.  ELEVATION  TOP  OF  HOLE 


It.  TOTAL  CORE  RECOVERY  FOR  DORIMO 


CLASSIFICATION  OF  MATERIALS 


S  V'  riC A 

IH.O  et. 


IC.O  *•* 


I  004 


Jtvj  +  .  ^ 


£  Cleo  y  Uo  W  "Vo 

:  s  .o  ft .  * 

VV'  £c!ev  B'V 


•  Wade 


-  Ca\eai'€fixs 

-  CCA*ti\/.4  or 

feYoWew  ,  .  CA/teORftLc. 

y  Wv«v\  -  3do\<£ 

—  2*v\rt'  - 

pUvi4 

l(ft0C\cL^ 

Z&io  -s’.H 


6>  C  Icolw.  W>\<i  2€>  D 

«/x4k  aV’  RdJW  b* 


-  uJio+er  tot* 


.  bolc-aw  -9Vy.il  y^aVf  al 
citftoppfiars  btflo^  i**»5 


DULLING  LOG 


TSP® - 

| 

" _ Ll££_ _ 

imctOT 


- m  ri; 


Min 


rv^y* 


IT LOCATION  f<WfeMiM  « 


DRILLING  AOENCY 


HOLE  NO.  (*•  •torn'  om  AnAi 
W  Of*  MMkW 


mi*! 


NAME  or  DRILLER 


irnuimi.-i.TiR 

■m 

II.  DATUM  FOR  ELEVATION  SHOW  (19*  m  K3 - 

IS.  MANUFACTURER'S  DESIGNATION  OF  OR  ILL  ~  “  "— 

IS.  TOTAL  NO.  OP  OVER* 
BURDEN  SAMPLES  TAKEN 

OIBTURRCO  ]  UN  DISTURB  CO 

{ 

■j  14.  TOTAL  NUMBER  CORE  BOXES  j 

|  IS.  ELEVATION  GROUND  VATI 

* 

|  ISTARTCO  1 COMPLETED  1 

M.  DATE  HOLE  j 

i 

17.  ELEVATION  TOP  OF  HOLE 

\  IS.  TOTAL  CORE  RECOVERY  FOR  BORING  %  ] 

H-  DIRECTION  Of  HOLE 

I  1 VKHTICAL  QlMCLIHIO  . 


.  DC*.  FROM  VERT. 


P.  THICKNESS  Or  OVERBURDEN 


|i.  DEPTH  DRILLEO  INTO  ROCK 


p.  TOTAL  DEPTH  Or  HOLE 


It.  SIGNATURE  Or  INSPECT* 

t\ 


DEPTH 

fc 


CLASSIFICATION  OF  MATERIALS 
fZ>«*crfcXJan} 


%  CORE 
RECOV¬ 
ERY 


■OX  OR 
SAMPLE 
NO. 

I 


— REMARKS 
Plating  IMmw  wmtm  *&••.  A  W 
WMtorfflj,  **c.f  It  mlgniticMrd 
_ 1 _ 


6670 


P'o- 


/ 


83.6- 


& 


Uo- 


tfn.o 


>/ 


pro- 


F*o* 


6H 


(OH) 


>)4^  Oa^ 


ce^i . 

\Zev>  <o4t 


bUdc 

Ca  1  CJ</«©vl3 


*7 0fo 

3c%  “S' If 


SHeHs  appear  aj*>a 

a4  an. 5  ft. 


P 

U 

5 

H 

E 

D 


0  3.o 
ft  3.o 
T  50-0 


•  I 

SF/vr»  -  jilOvC 


5>PT 

l 


l 


1 


m 


p 

M 

5 

H 

E 

D 


D  6  * 
ft  t.D 
Tse* 


sPr 

o 


ki 


^  C'-eo*  Uolc.  4e»  3S  o' 

Uj'-U\  ‘  €_o? 


3*8 

3^5 


€.+ 


©  Ottsktal  UoW' 

~  Wfww't  - 

vwwtVx**^  ; 


30  ^aIs  ,  ooW 


5* 

a«f 

w.s 


q*  tbs  Oc^^r 

5  lb*  fee**w4e 


1  DIVISION 

-,A/ — 

rtaanw  vzsszfx  nagr — — 
‘  — ******  **•] 


WtTHUTION 


tut#  h*. 


{SHEET 

wyi  jwgltjj 


M.  SIZE  AMO  TYPE  OMIT  S  PT~J2Xl  t/2  -  H» 

nrgrrwrw-»L«vATiaw  wfcf  m  7fBr /flacr0" 

A»6(/C>-  -APCT 
ir  NoawCTWBCTTOanrnwTg  will - 

_ LM£  -  ?_S'0 


eiirvMU  |  uNoorvmilo 


IS.  NAME  OF  ORILL<R  "  "  "  ' 

| - AL  Strl'p-tf _ 

«.  DIRECTION  OF  MOLE 

^VERTICAL  j~~llNCLIWP _ 

BK*.  FROM  VERT. 

T.  THICKNESS  OF  OVERBURDEN 

ts  o' 

s.  depth  drilled  into  rock 

s.  TOTAL  DEPTH  OF  HOLE 

Pro' _ _ 

14.  TOTM.  HUMW  COHI  IWM  £J  /£, 

*  4HOUWD  »*T«^f--  ^A?e^  T)g4rt/.^  Vi(.y 

.muA1,  STARTED  | COMPLETED 

— -  _  Z/M/22,  i  3/r/»2 

IT.  ELEVATION  TOP  OF  HOLE  _ 

»•  TOTAL  CpRE  RECOVERY  FOR  OORIHO  % 

tS.SJONATOfeEOF  INSPECTOR  J 


LON  DEPTH  I  LEGCMOl 


CLASSIFICATION  OF  MATERIALS 
(P—ertfttcm) 


*  CORE  BOX  OR  REMARKS 

RKOV>  SAMPLE  (Prating  t—,  wmim  to—.  4-th  of 
wNhrfnS  Ne.,  if  mignitieomti 


$v  }>*IW  Q±x_ 

-  o.  Sc4-  « 

-  M.  Pl<^c,H  t  /+-/  * 

~  LO-c* t*  -  5<u  4^  sc**  r/ 

-  u>k,-<C-  -  CsSO^y 

-  S  or>ir  " _  U 

i  C  •  . 

^  Y¥’r^>  l<-  -  ; 

__  x  ,  '  .  V. 

^  ^0^6  ft  *■  C<  -  ~  c 

Aci-^  Q-Z*  —  "''AOjS)  ^ 

—  £r  «/t"  Ptzsry.  _ 

^tS  “C-  v  H 

/  -  ?  <IVo  I, 

?!? 

.  ».■  •:  T 3o 


i‘/oibS(Z> 

3  o/  r 

/fS/4  =  yVt.  Ho'hcJ 

S*~:  ''if  A  ^  cj  r  r 

■-  (*>■'*  ^  Yk. 

&*'  2>  ' 
L,~*  f»V» 

S>-^  f '  *  ‘  “ 

•  (VA.  f*v  «xt  (j 

4rv~  p.vtAWi^ 


St-f  USA-hzS'.t 


-  5u* 

-<5ek  y? 


/t>0|-  5e-+  V.O 


«C  FORM  UJ1 

MARTS  ,f#f 


EVtOOS  EDITIONS  | 


ITS«^'-SKtc4  i 


8-ss~ 


jWMfa. 


direction  or  noli 

□  V««T>C*U  □INCLINKP 


j'nr 


.  D«».  FROM  VINT. 


OCNTH  ONI L LEO  INTO  NOCK 


total  ocntn  or  hols 


M.  TOTAL  HUMMER  CONS  MOXES 


ft.  BLSVATIOM  MNOUNO  HATER 


|  M.  DATS  HOLS 
*17.  ELEVATION  TON  Of  HOLS 


It.  TOTAL  CONE  RE  CO  VENT  FOR  HOKUM 


CLAMirfCATION  OT  MATERIALS 


‘v  S*'Hr  Ct c&t\%  /  cm 

-  \J.  So^  , 

-  M  f  \o  ^  *r  -i  p 

“•  C&ft* 1/  ^L-^/  Occ.®; 

.  '  / 

/i/  i  i  <  S  CA  FT*  ' 
(>reLC±,i-.  u>/ 

AU*  (e*  ( *  r  t  c>ml_S  J 


,  ^W/° 

|  -  '  <^go-r  f’c  £  Lly 

I  -  M  £+.•# 

-  L.fe  h\.  PlcjUtu^ 

-  fo  tc>c  + 

-  E.I*cK 

-  -S#ve  /U  ^  foHrvi 

62%  C.lc.r 

/( %  -V  lA 

j  %  Of<£o**(-S 


bJ' 


-  M.54,^ 

-  K^/S'f' 

”  flc^t  V^Jt-lT 

-  .S 

%o%Ctcy 

Xo  Orfl***& 


mntm$  **■%  MNr  Mm,  ARkW 
wtiilM  •(«■.  U  iNnlllra^ 


H  £  A  i  o.  o 
Z>C<~- X*  lr  J  ■>*>  aro' 


6jU  B»W  -t,w 

S'  if-8-  /«jx* 

;.'j  /».-r5 

/-f  /fe  //.aj, 

,7.<J  i?  ?  "Is-o 

/5  /  /V?  />•*?! 

/?•?  '~r-> 

ft  *  £  *  *£  L^Jrr  t  r^-g  I 


— *  M.  J  Uv  ^  Ffc.- , 

H 

■“^5  (fc-£ 


H1A 


VzCfll  ■:  .Vi 


^ic«-  *•<<-**  30.0 


Ow  K<^  -  <**?$«-  3  . » ^a_  /WWv 


0Otl 


LjflSSj 


Cl-  £-\  Cy 

-  Scrf-V  -M .&4M 

"  M«/^  + 

-  Sr**** 

$ke//-£  'Plun*^  Moirr 
krjx  (Jr  $  (J/  Ac-ici 
Sfrongl'/ 

■O/  t-  4  C  »a  S>  DzfJL,  ft 

More.  AzfiULCrt***  + 
tW  itc/ft./- 

|V 

%?V/3  Orao-.-  ci 


A  l, Me,  £>foi.c  C 


~  Sc£4  -  M.  S+c'-K 

-  oJ  ^4 —  S cjU*r&4r</ 

— 

“  P&uA-  f *>  Sr  -  *-~-5 

•  5  crv^cl  Lt^c  Cx^C^S  »«-- 

RzPlc*ct  frocks  f\jo 

-  FfbesS- $Lzt($  ***!&. 

£**u(t<Kc.  5fi<^  f 
3  %  OrgA^/cS 


-  C  7  hlo  Ac 
+7?  3i’^/  ^  j} 


iPT  I  pM 


II  SI  *«viou«  i»noM  i 


-  *Me  -Po 

*»*'  */<S 


NKXJCCT  I  HOLC  NQ> 

Okas*,.  -  S  f», i  J  1  »»-  I7SM 

^'5© 


DIRECTION  OF  HOLE 
Qvknticau  (33 ihc LINED  _ 


,  THICKNESS  or  OVEREUROEN 


.  OSPTH  DRILLED  INTO  ROCK 


TOTAL  DEPTH  OF  HOLE 


.  DEE.  PROM  VERT. 


aBMai 


*4.  TOTAL  KUMEER  CQRS  EOKEE 


IS.  ELEVATION  OROUNO  WATER 


H.  OATS  HOLS 


17.  ELEVATION  TOP  OF  HOLE 


t«.  TOTAL  CORE  RECOVERY  FOR  EORINO 


cky*9 

Camk. 

-  0  P 

-  *-•  ffccsfrt.V 

“  ^'C'p 

L  .  Bou>„  c/  gle.c.Ytro^,  ~ 

k 

5Le.(li 

nXc.fcr'’***"  _ 

w  H 


«srT 

I  ‘YJ* 


[  -*  l  •  Pti.&tfi'iiy 

^  AfV  Pr0L,4« 

tt%  $r* 
s>  Vo  C^Y 
x%  »'»**«« 


iffiSi 

I 


—  C-lee-n  {&[c.  to 

wr-*/  w//us 


—  C4t«e  ftf-erfe.  -fo  £b 

A*  2~-  !u-  «-•'• 
</*-*<  i-'!'  - 


«•  OW1CTION  or  HOLE - 

□  v“ tical  □inclink*  _ 

*  THICKNOt  OP  OVCRKUWOgT 
I.  Pg^TH  PRILL  CO  WTO  HOCK 

*♦  total  ocrth  or  molk 

- ^  *  n  *-> 


-  M*  '"ON  VINT. 


J4.  total  Ntfiwn  com  KQXE1 
'*  elevation  onouwd  rn5 - “ 

**■  OATf  HOLE  J*T*"T,# 

*7.  ELEVATION  TO"  py  HOL,  ~  " 

iLToryow  wteevmy  ro. 


Tcomnlctkd  ~ 


CLWlriCATIo^oy  «MTB>UU  ’ 
_  4 _ 

—  M-  ^aSc 

—  0  /o  i~u  +*) 

%6  %  £*-*-,  o/  (ji  +*cD 

OS  S  *  C<> 

•  0 /o  F- 

<6%  £r'!+ 


*5SioT335; 


t  com  box  am 

"iST 

-  •  I 


"SHARKS 

<*>*  — *»— ■  «MW 

•<«.,  i# 


RoJC'&cJ'rJ 


—  £- 1  rc,  *  lx.  4o 


■J -  **  ’  '  '~  r'  CL  • 

1  St  Wy  Sr***  fetsi 

1  I  - - 

|  —  Dt*vS<r 

1  —  6  Cw+Urufc/ 

1  *To^>  Rwo 

D  3*0 

1  “  <-**l  <.«*-!  ouj 

Jl  M 

1  9&  So  Sc^  J 

T  if-* 

«5#>T 

1  10%  S' l± 

>r 

s"/ 

**  M**—  «—  HMUH  I 

i® 

"*V 

►  *  o 

1  i 

*/  i#»A  *?. 


B-&/ 


m.  mu  mamwn  com  loxtt 


»«.  CLCVATION  4HOUMO  WATCH 


omccTioM  or  hock 

1  ivuTtta  gtwcwimp 


acasg 


DC  PTH  OftILLCD  INTO  KOCH 


TOTAL  OK  PTH  OP  HOCK 


CLCVATION  OK  PTH  LCOCM 

ro-f 


.  DC*.  PNOM  VENT. 


t'fhr  G>r*c<Uy  So~*/(sft- \| 

C&nf'  *  ^ 

-  M  /  A 

^  ^  *  J 

J  (fA  +* 

/-  ^>rct<J<  !  : 1 
•  l*/  c  .  •//- 


*j!b 


25  I  5^1 


-//<^e  C^ivjcJ 
^ a' 

O  r  T=-  /)^ 

-S  PT 


I  14^ 

2J£>  Gr*Hr**~ 

ic>  &s-  fc^k 

”72" t«i  i  <_ 

-  P^UCA&r*  +' 


B-(^ 


ksi  i 


£—vty  jf.fjk 


[•iU 


p7*i  I»il3 


Hi* 


«d 


..-</•  Dc«.  s«- 
<S>^  f-  - 

-  Sx'Ofc^'l  5-f6,h 

[sp%  6>rv*}cJ  (  L.S.)  Cxkoj 

to  %  Z^jfc+oC-) 

/o%S.7^ 


JT3 


~  Ho/c  +o 


-;uxX  £/«-*> 

&£#  c.£- 
-  i  fr 

WXB(«c< 


~ V^f^v  aou>  W 

_J>')ry  S~^  4  ^SP-5^) 

—  M  D  r  ^ ■• ',  -< 

*  '  JX«.^  L< 

Os  c<  /  «r 

^">4>  s«^vJ  F+oc 

r/fc  s//f 

Trtu^ 


HO 


^  S' 


"  c(Ca*3  /Vo/t 

P‘<  (//e^ 

Pfil  (  ClcM**? 
“4*>  ?U?|* 


7Vr- 


□  VMTICAI  r**~l  tHCU  INKP 


THICKNESS  Or  OVERRUROEN 


.  OCRTH  DRILL EO  WTO  ROCK 


total  depth  or  holk 


14  total  honker  cork  toxit 


14  KLKVATIOM  •ROUND  WATER 


14  OATS  HOLK 


IT.  ELEVATION  TOR  OP  HOLK 


14  TOTAL  CORK  RECOVERY  FOR  RORIMO 


j£!zL  pr-sh*) 

—  K  i^er  m  ^ 

—  - 

*"*  fc.  Sir-Ci  />n 


$r\  9J%  Sc—J^+oc 


%  I f 


Trc  ce/F>  C=>r  OOr 


B 


t-O  t'fy- 

1.  r  ^.4-  *  ff 0fr  £,£-L 

(<Zc^  OLCt 


,H  £  *  l+y 

—  54f£C- 

—  /><  ,  tb  ff „  r/a^f 
“  'fCW£lu 


V*  ^ 


3dVe  £ 


—  Mv  •  t>r  SC 

-  L ^fcc4*-+f 

Se^->" i  ^ 


*  % 


-  C!  “f-O 

5-r.^  c^js 

-  tfc KU-X)n<M»t 
£-Pt>  <sfc~  £  kr£4~-~ 

b/v/?X 
M  ,y  &s-auA- 
SSg^t  tfj.o 
1*0  ttS 

^US  0^uU 

-~~T>  c r*nnc 

C^St  k^. 

‘  '7V  ^ 


f 


E5EjCBSS3M 


am mm 


\(y  ihuLiny 


—  L  Oc£  <  ~  h‘  'tr 


•-  *»•  vr  4-t 

(  i  *.*  -  A'  4  «r^  , 


■V.  4-  o  ^  • 


S  nr  /</£>  /k£ 

3>0rJ>oP 

f/±A  -  v^rD  h?/bu> 
Si's*  khC/er 

^/KZ-  uJ/f  fc- 

Heir,  *4 


■;0’  ■  f.i'r.  > 


<  C/.  C  ’  c  ' 


Vi  y 

'r3e  gj>-' 
~sFT  T® 


SfT  'Vfc'^rJ 

7 Sv-  C„-N*,Tr- 


C°^crr.h^S  L<*lo  *4‘£+e> 


S*-~J  (ft*. 


—•  U  *  e>  S>  t,  ^ 

-  Efatld 

*—  C*J  o<jc* 

saa  40%  *,c,: 


.  ^  +  f^-SA  r«  S’;©' 
C°*  ■  '=+v  ?{  PM,  < 

T^cou^,^  tw  . 


30  *_  ;.■/■/- 
S'  %  £ 

£"%  oog^-cS 


.•/.  ,  r>  ^  fr 

—  U»  ^ 

~  UV9'/  . 

—  ^  %  '^r  'aV'1' 

v6i  .VtV.ti' 

i6%  O/g  -Wo  > 

>«% 

lo  %  ©<•/ 


_  s*  V  H-SA  t-o  *•«' 

-  Sc+-  MiA-  r® 

-  S^fSttfo.JO.o''  . 

U>L  ^o  </  T^k»i<- 

9 .4/  ^9  'A'or 

D  I  61  * *  //or 

_  /■ 

J-r 

l  /r  r' 


°**ccno*  or  hole — - - 

OmneAL.  Qimcl.**«o  . 
TN*c»ciirf»orovgw>uttog^- 

OC^TH  OWiLlEP  IWTO  WQCK 
total  dcpth  of  r”~  ' 


- _ {  www*tua155: 

21 TOTAL  CQHt  mel"  - - - — - - - 

l#i  **“*VAT10i*  «*tOU»IO  »ATSR  - * - -  1 


■  rw“  VKHT. 


— 1  M — jJ _ _  "#H“sP  ^5^rzrr 

i  r-  Jjrmr. — - f— •  »  ^ 


I  190 

lloS’l  I IHI 


Tolf-  *  Lf  ±  _ 
p4sf 


vOr  c*6~  'C. 


s,^KSbyZ. 

- 

”  tl&cX. 

'  S  <;.'r 

■sr-  £Vfiy 
/r.  j/// 


-->  ♦  c.  »— t  ^  K  |  6 

-  0  ■  S<r(.-  V  '^-i  r/3-0 

i  ~TFT~i\ 


r  ^ 
tLisJ." 

/ 

a  +■  C6<^ 

[7 

■£fi~  ^ 

5  *•* 

^  /yo 

^-ooS/ 

**aX 

%  Or+t>  c.)  1 

> 

;  1 

St  4 ■  +■  j  /*■'■: 

AA.>  'Dr-iifU  o  j 

ytxt'.i  hi,  ■- 

3r/ij  g,„-' 

<S  f€.c**->  /--oi'**  ■* 

'*-c' We  - 


h9a>;± 


T  & 


ScJ’ti/ ai;tJ 

ir/  *  ~  .m 

tt'r-'i 


^  ^  1  | 

unon  ui  eme^^T 


~  ^♦oaoV 


..  .  - n 

6-73 


thickness  of  overburden 


.  OEFTM  ORILLEO  INTO  ROCN 


>.  TOTAL  PERTH  OF  NOCK 
ELEVATION  PERTH  LEGEND 

£  sq®  . 


OR*.  FROM  VERT. 


CLASSIFICATION  OF  MATERIALS 


'  ic)  * 


Tr* 


(S  f  C*\S-r 


?-2  <  ■'  "2 
^  ^vy 


jgn  k.  3  1 


r33:>  5,j<r 


-  C —  1  *  H<5  /*<-  ^  C> 


*3© 

A  \  Z 

f3to 

SPT  £$<1 


-  l  ^  H<>  L<-  -fc> 

V*.®' 


>&L 

B-7S 


-WSM 


evoluoMon  ond  descriptive  terming log^.) 


!  PROJECT: 


LOG  OF  BORING 


74-139  SOIL  BORINGS 

Effluent  Polishing  Plant 
Chaska  Treatment  Plant 
Chaska,  MN 


I  LOCATION: 

t 

2  East,  l' North  of  Stairsteps 
(NE  corner) 


I  Elev.  [Depth 


Description  of  Materials 


I  DATE;  4-22-i 
r  I  iTests 


SCALE;  1"“4* 


or  Notes 


Fill,  Samples  ranged  from  plastic,  Sandy 

Loam  to  Sandy  Clay  Loam, 

with  a  trace  of  Cravel, 

with  trag»s  of  organle  material  and 

fibers, 

dark  brown  and  dark  gray, 
moist  to  wet 

(medium  to  rather  stiff) 


Organic  Sandy  Loam,  with  vegetation, 

flass,  tins,  branches,  and  fibers, 
lack,  very  wet 

-fsnfr  mpshn  and.Hohrfa) _ 

Slightly  organic  Silty  Clay  Loam  to 
Silty  Clay, 

with  some  layers  of  slightly  organic 
Clay , 

with  a  trace  of  roots  and  fibers, 

very  dark  gray  to  black, 

wet 

(medium  to  rather  soft  alluvium) 


>82-4 _  30 _ ,  _ _ 

.  ■  '  '  *  '  1 

continued  on 'next  page 


i»ur race  elevation 
referenced  to  floor 
slab  of  structure, 

_  elevation  -  715.4 

M.C.  -  12.3% 

8  j  M.C.  -  12.0% 

T.W.  «1 

.M.C.  ■  16.0% 


35*  *Sampler  encountered 
— ;  piece  of  coarse  gravel 
M.C.  -  14.0% 


1  I  M.C.  -  13.9% 
1  !t.w.  02 


r~ j 

i 

* 

t 

.  . i 

■  ■  i 


|  T.W. 

#3 

'  M.C. 

»  51.6 

;  O.C. 

1 

-  8.9 

M.C. 

-  50.1% 

O.C. 

-  S.3% 

T.W. 

£ 4 

M.C. 

*  78.9 

O.C. 

•  13.6 

M.C. 

•*65.8% 

O.C. 

-  U.2% 

*:  b- 

ond  Standard  Plotes  for  evaluation  and  descriptive  terminal 


LOG.  OF  BORING 


IvJ,-  ~  »  -i: 


PROJECT:  74-139  SOIL  BORINGS 

Effluent  Polishing  Plant 

Chaska  Treatment  Plant iV 
.  Chaska,  MN  :r 


Location: 


(continued^ 


Eisv. 

682.4 


m 


■*  Description  of  ,  Materials 

_ (contlnu 


Fine  Sand  to  Fine  Loamy  Sand, 
gray,  dark  gray  and  light  brown, 
waterbearing 
(medium  dense  to . dense) 


SCA  LE:  l"-4» 


Notes 


Water  level  down  12.5*  with  40'  of  holl< 
stem  auger  In  ground.  Water  level  down 
11’  immediately  after  withdrawal  of 
auger. 

Water  level  down  10.9’  1  day  after 
completion  of  boring. 


See  Report  and  Standard  Plotet  for  evoluotlon  ond  descriptive  terming  Ip 


LOG  OF  BORING 


PROJECT:  74-139A  Foundation  Investigation 
Proposed  Plant  Expansion 
Chaska  Wastewater  Treatment 
Plant 


KBWIUil 

ENGINEERING  TESTING 


701.9  1  11 


1699.9  I  13 


696.9  16 


688.91  24 


686.91  26 


682.9 


.  ST-2 


LOCATION: 

See  Attached  Sketch. 


DATE:  1/13/78 


Description  of  Materials 

(ASTM:  D2488) 


SILTY  SAND,  dark  brown  to  black, 
SM  moist. 

(Fill) 


SILTY  SAND,  fine  to  medium¬ 
s'!  grained,  with  a  trace  of  organic, 
with  a  trace  of  brocks,  gray, 
moist,  loose  to  very  loose. 

(Fi.l) 


CLAYEY  SILT,  with  a  trace  of 
organics,  dark  gray,  moist, 
loose. 

(Fine  Alluvium) 


SILTY  CLAY,  with  a  trace  of  SAND, 
with  a  trace  of  fibers,  with  a 
trace  of  organics,  dark  gray  to 
black,  moist,  rather  soft. 

(Fine  Alluvium) 


1  CLAYEY  SAND,  with  a  trace  of 
-fibers,  dark  gray,  wet,  very 


SAND,  fine  to  medium-grained, 
brown,  waterbearing,  medium 
dense. 

(Coarse  Alluvium) 


(continued  on  Sheet'  2) 


SCALE:  l"-4’ 


or  Notes 


Sheet  1  of  2 


Bench  Mark  »  Top  of 
slab,  existing  Control 
Building.  Elevation  ■ 
712.5. 


63.7% 
57.6  pcf 


MC  -  36.1% 

DD  “  34.2  pcf 
Qu  »  1500  psf 
LL  -  68% 

PL  -  26% 

0C  -  4.7% 


:B-8o 


LOG  VOF  BORINGj^  : 


.. „.  J  ,L  .  •  •  ;*  i„t‘- *  •  «  -  •••-  ,  >“  -■ 

PROJECT:  74_  139 a  Foundation  investigation  ?- 
Proposed  Plant  Expansion'  ? 
Chaska  Wastewater  Treatment 
.  . . —  Plant  - 


ENGINE  ERINO  TESTING 


.ST-2  (continued) 


LOCATION: 


Elev. 

682.9 

Depth 

30 

680.9 

32 

Description  of  Materials 

(ASTM:  D2488) 


DATE:'  1/13/78 


Tests 


SAND,  fine  to  medium-grained, 

SP  brown,  waterbearing,  medium  dense. 

- (Coarse  Alluvium)  _ _ 

SAJJD,  fine  .to  .medium-grained,  with 
a  trace  of  fine  to  medium  Gravel, 
brown,  waterbearing,  medium  dense 
to  dense.  i 

(Coarse  Alluvium) 


Bi 


Mr*  or 

Sheet  2  of  2 


SCALE:  l"-4» 


or  Notes 


i 

Water  level  down  25*  with  40'  of  j 
hollow-stem  auger  in  ground.  * 


IVater  level  down  23 1  innediately  j 
after  withdrawal  of  auger.  ! 

» 

Boring  Immediately  backfilled.  f 


i 


See  Report  and  Standard  Plato  for  evaluation  and  descriptive  termlnoloi 


log  of  boring 

nnnuii 

CNQINEERMO  TESTING 

PROJECT:  g5_og2  FOUNDATION  INVESTIGATION 

Chaska  Wastewater 

Treatment  Plant 

Chaska,  MN 

LOCATION: 

Headworks  Building 

See  Attached  Sketch. 

DAI 

'E:  3/22/85  ISCALE:  l"-*’  1 

Elev. 

715.7 

Depth 

0 

ASTM 

D2487 

Symbol 

Description  of  Moterfals 

(ASTM  D2488) 

BPF 

I 

Tests  .  or  Notes 

Page  1  of  2 

713.7 

2 

SM 

FILL:  SILTY  SAND,  fine  to  medium- 
grained,  dark  brown,  very  moist. 

■ 

Surface  elevation  of 
borings  were  referred 
to  the  floor  slab  of 
.the  Control  Building. 

An  elevation  of  712.5 
was  indicated  for  the 
floor  elevation. 

711.7 

■ 

SC 

* 

FILL:  CLAYEY  SAND,  fine  to  medium- 
'grained,  dark  brown. 

28 

SM 

FILL:  SILTY  SAND,  fine-grained, 
dark  brown,  moist. 

■ 

708.7 

7 

■ 

1 

♦ 

SM 

FILL:  SILTY  SAND,  fine-grained, 
with  glass  and  wood  and  other 
debris,  brown,  moist. 

■ 

12 

■ 

5M  &  SC 

FILL:  SILTY  SAND  and  CLAYEY 

SAND,  fine-grained,  with  glass 
and  wood  debris,  black  ,  wet. 

4 

698.7 

17 

CH 

SILTY  CLAY,  non  to  slightly 
organic,  with  a  crace  of  roots 
and  shells  at  20  feet,  gray  to 
black,  wet,  rather  soft  to  medium 
(Fine  Alluvium) 

* 

nC  m  Jja 

LL  -  48Z 

PL  -  21Z 

PI  =  27Z 

TW#3 

• 

* 

/////////////////////// 
Approximate  grade-  of 
Headworks  Building. 

4 

I 

LL-140%  ^ 

PL-57Z 

PI-837. 

MC-91Z 

-686.7 

29 

*  •*•*•  .  .  ,  .  ‘t& 

*  *  *  .  »  , 

1 

*  *  *  .  *  **  •  . 

_685.7_ 

-  _3(L 

.  ip_  _ 

SAND,  fine  to  medium-grained,* 

'*V; 

■ 

*brown,  waterbearing, 
loose.  (Coarse  Alluvium) 

.  i  ■ 

(continued  on  page  2) 

| 

B-BZ. 

See  Report  ond  Standard  Plates  for  evaluation  end  descriptive  terminology,] 


log  of  boring 


UK/lllll 

ENCMEEMNO  TESTWG 


PROJECT:  85-082  FOUNDATION  INVESTIGATION 
,  Uiiaska  Wastewater 

'  Treatment  Plant  -  • 

r.?P Chaska MN  . 


LOCATION:  -i- 

-v  kT  kf-M,-- .,y;  »:*'  • 

'  Headworks  Building 
See  Attached  Sketch 


Elev. 


■4HU 


’  -  ■ 

~  ^ 

. .  ■ r 

680.2 

35. 

■  Description  of  Moterlols  , 

.  (ASTM  D2488)  > 


SAND,  fine  to  medium-grained, 
brown,  waterbearing,  loose. 
......  (Coarse  Alluvium) 


Water  level  down  29  witi 
hollow-st**n>  auger  in  the  ground. 

Water  level  down  11*  immediately 
after  withdrawal  of  auger. 

Water  level  down  11*  when 
rechecked  1/2  hour  later. 


(_S«e_jtepoff_ood  Stondorgl  Plotes  for  evoluotlon  ond  descriptive  termtnoloi 


PROJECT: 


694.7 


LOG  OF  BORING 


85-082  FOUNDATION  INVESTIGATION 
Chaska  Wastewater 
Treatment  Plant 
Chaska,  MN 


IB 


711.7 


709.7 


704.7  I  9 


701.7  12 


699.7  14 


686.7  27 


.  ST-8 


LOCATION: 

CL2  Contact  Tank 
See  Attached  Sketch. 


DATE:  3/22/85  ISCALE:  1"«4' 


ASTM 

D2487  Description  of  Moterlol* 

Symbol  (ASTM  D2488) 


FILL:  SILTY  SAND,  fine-grained, 
black. 


FILL:  SILTY  SAND,  fine  to  |  18 

'medium-grained,'  dark  brown,  mb'ifift 


SM-SC 

& 

SM 


SP-SM 


FILL:  SILTY  CLAYEY  SAND  and 
SILTY  SAND,  fine  to  medium- 
grained,  with  some  wood,  dark 
brown  to  brown. 


FILL:  SLIGHTLY  SILTY  SAND. 

with  some  CLAYEY  SAND,  fine  to 
medium-grained,  brown,  moist  co 
wet. 


FILL:  SILTY  CLAY,  with  wood  and 
a  trace  of  PEAT,  black,  wet. 


SILTY  CLAY  and  a  layer  of  SILTY 
SAND,  fine-grained,  gray,  wet. 
.(Probable  Fill) 


SILTY  CLAY,  non  to  slightly 
organic,  dark  gray  with  layers 
of  black,  wet,  medium  to 
rather  soft. 

.  (Fine  Alluvium) 


SILTY  SAND  TO  SLIGHTLY  SILTY 
SAND,  fine  to  medium-grained, 
gray,  waterbearing,  medium  dense, 
(Coarse  Alluvium) 


(continued  on  Page  2) 


Test*  or  Notes 

Page  1  of  2 


/////////////////////// 
Approximate  grade  of 
Contact  Tank. 


iC-44% 

.L-83Z 

>L-34Z 

»I-49Z 


^ee  fepgfL— Standord  Plotes  fo^evoluoHon  ond  descriptive  terminology. 


LOG  OF  BORING 


ENGINEERING  TESTING 


PR OJECT :  .  85-08  2  FOUNDATION  INVESTIGATION 
V*rVi /V.Chaska  Wastewater 
Treatment  Plant 

.  . ,,  ;  \  :  Chaska,  MN  =■•* 


Elev. 

683. 


678.2 


ASTM 

D2487 

Symbol 


Description  of  Materials 

(ASTM  D2488) 


SILTY  SAND  to  SLIGHTLY  SILTY 
SAND,  fine  to  medium- grained, 
■gray,  waterbearing,  medium 
dense.  .'.I  v  .  :  Jo.-' 

(Coarse  Alluvium)-  ?!•*■ 


Water  level  down  31’  with  35*  of 
hollow-stem  auger  in  ground. 

Water  level  not  encountered  to 
cave-in  depth  of  11’  immediately 
after  withdrawal  of  auger. 

Water  level  down  IQ1*’  5  hours 
later. 


.  "  ST-8  (continued)  ‘r 


LOCATION:  Y-  ~  " 

CL2  Contact  Tank  ■  . 

..  See  Attached  Sketch 


DATE:  3/22/85  IsCALE:  l"-*’ 


Tests  T  or  I  Notes 

Page  2  of  2 


Water  level  down  25'  with  40'  of 
holiow-stem  auger  in  the  ground. 

Water  level  down  16'  immediately 
after  withdrawal  of  auger. 

Water  level  down  12'  3  hours 
after  completion  of  boring. 

Water  level  down  11*  1  day  after 
completion  of  boring. 

Water  level  down  11*  2  days  after 
completion  of  boring. 

Boring  then  backfilled. 


Notes 


Sheet  2  of  2 


Standard  Plates  for  evaluation  ond  descriptive  terminology, 


LOG  OF  BORING 


rn 

Tjrrnm 

gg 

PROJECT:  85-08 2A  FOUNDATION  INVESTIGATION 

Proposed  Chaska  Treatment  Plant  LOCATION:  52'  South  of  Proposec 
Expansion  (Screw  Pump- 

Chaska,  ,MN  I  See  location  sketch. 


Elev. 

725.9 


711.9  I  14 


SCALE: 


Description  of  Materials 

(ASTM  D2488) 


ASTM 

D2487 

Symbol 


SM  FILL:  SILTY  SAND,  fine-grained, 
with  some  POORLY  GRADED  GRAVEL, 
with  a  trace  of  wood,  brown  and 
gray,  moist,  medium  dense. 


FILL:  SILTY  SAND,  fine  to  coarse 
grained,  with  a  trace  of  roots, 
gray,  moist,  medium  dense. 

layer  of  wood  at  18’. 

Cobbles  and  Boulders  at  19'. 

' 

i 


FILL:  ELASTIC  SILT,  with  a  trace 
of  roots  and  fibers,  some  cinders 
brown  to  gray,  moist  to  wet, 
rather  soft. 


SAND,  fine  to  medium-grained, 
light  brown,  moist,  medium  dense. 
(Codrse  Alluvium) 


(Continued  on  Sheet  2) 


See  Report  and  Standard  Plates  for  evaluation  and  descriptive  term? no lo. 


LOG  OF  BORING 


PROJECT:  85-08 2A  FOUNDATION  INVESTIGATION  InOBIKir;.  ST-II  (Continued 

Proposed  Chaska  Treatment  Plan -LOCATION* 
y'  Expansion 

Chaska,  MN 


DATE: 


Eiev. 

695.9 


ASTM 

D2487 

Symbol 


691.9 


Description  of  Materials 

(ASTM  D2488) 


ELASTIC  SILT,  with  lenses  of  SANDY 
SILT,  gray,  wet  to  waterbearing, 
medium. 

(Fine  Alluvium) 


CL-ML  SILTY  CLAY,  with  decayed  reeds, 
dark  gray,  wet  to  waterbearing, 
rather  soft. 

(Fine  Alluvium) 


CH  FAT  CLAY,  with  some  fibers,  dark 
gray,  wet  to  waterbearing,  medium. 
(Fine  Alluvium) 


Tests  or  Notes 


Sheet  2  of  3 


682.9  43 


679.9  46 


SILTY  SAND,  fine-grained,  with  a 
trace  of  POORLY  GRADED  GRAVEL  and 
cobbles,  gray,  waterbearing,  | 
loose.  * 


SAND,  fine  to  medium-grained,  wit 
a  trace  of  POORLY  GRADED  GRAVEL, 
brown  to  gray, ' waterbearing, 
medium  dense. 

(Coarse  Alluvium) 


[666.9  59 


665.9  60 


SP  ISAND,  fine  to  coarse-grained,  ■  I 

"titb  3  .trace  Qf  POORLY  GRADED. * .  28  *GRAVEL,  light  brown, 

. .  waterbearing,  medium 

•  .  •  dense. 

(Coarse  Alluvium) 

(Continued  on  Sheet  3) 


Standard  Plotes  for  evaluation  and  descriptive  terming  logy . 


LOG  OF  BORING 


PROJECT: 


85-082A  FOUNDATION  INVESTIGATION  BORING:  ST~n  (Continued) 

Proposed  Chaska  Treatment  Plai  LOCATION: 

Expansion 
Chaska,  MN 


DATE: 


ASTM 

D2487 

Symbol 


Description  of  Materials 

(ASTM  D2488) 


SAND,  fine  to  coarse-grained, 
with  a  trace  of  POORLY  GRADED 
GRAVEL,  light  brown,  waterbearing 
medium  dense. 

(Coarse  Alluvium) 


END  OF  BORING. 

Water  level  down  31*  with  35'  of 
hollow-stem  auger  in  the  ground. 

Water  level  down  8'  with  65*  of 
hollow-stem  auger  in  the  ground. 

Water  level  down  22'  immediately 
after  withdrawal  of  auger. 

Water  level  down  25*  1  hour  after 
completion  of  boring. 

Boring  then  backfilled. 

Jetting  water  usf»d  to  clear  the 
auger  below  the  49*  depth. 


Tests  or  Notes 


JOB  NO 
PROJECT 


depth 

•N 

FEET 


LOG  OF  TEST  BORING 

89-1312  n  « 


RVER  COUNTY  GOVERNMENT  CENTER  -  CHASKA.  MINN 


BORING  NO 


‘subface  elevation 


DESCRIPTION  OF  MATERIAL 

n  723.7*  ' 


GEOLOGIC 

ORIGIN 


FILL,  MIXTURE  OF  SILTY  SAND  AND  SAND,  FILL 
some  clayey  sand  and  lean  clay,  a 
little  gravel,  some  concrete,  brick, 
wood,  metal  and  glass,  a  few  cobbles, 
black,  dark  brown,  brown  and  grayish 
brown,  a  little  water  in  fill  at 
about  24*' 


N  WL  NO  TYPE  I  W 


SAMPLE  I  LABORATORY  TESTS 


1  HS 


5  SB 


6  SB 


FAT  CLAY,  black,  rather  stiff 

(CH 


End  of  Boring 

NOTE:  Boring  backfilled  with  grout 
from  depth  of  5*  to  surface 


FINE 

ALLUVIUM 


WATER  LEVEL  MEASUREMENTS 


sampled  casing  cave-in 

oepth  oepth  depth 


8  SB 


9  SB 


0  10  SB 


•ailed  depths 


water  uc7unn 
level  IMEThOO 


3i"  HSA  0-24* ' 


tf  un  cicv  tssttnq 


LOG  OF  TEST  BORING 


JOB  NO  „ 
PROJECT 


4220  89-1312 


VERTICAL  SCALE  . 


1”  =  4’ 


DEPTH  v 

IN 

FEET  r- Surface  ELEVATION 


DESCRIPTION  OF  MATERIAL 

n  722.4' _ 


GEOLOGIC 

ORIGIN 


FILL,  MIXTURE  OF  SILTY  SAND.  CLAYEY  FILL 
SAND  AND  SAND  W/A  LITTLE  GRAVEL, 
some  concrete,  metal,  brick,  glass 
and  wood,  a  little  lean  clay,  dark 
brown  and  grayish  brown,  water  in 
fi 1 1  below  about  21 ' 


BORING  NO 


sample  I  LABORATORY  tests 


TYPE  I  W 


1  HSA 


FAT  CLAY,  black,  medium  (CH) 


End  of  Boring 

NOTE:  Boring  backfilled  with  grout 
from  depth  of  5'  to  surface 


10  SB 

11  SB 


12  SB 


WATER  LEVEL  MEASUREMENTS 


LOG  OF  TEST  BORING 


JOB  NO  _ 
PROJECT 


4220  89-1312 


VERTICAL  SCALE . 


1"  *  4 


BO« INK.  NO 


DEPTH  O 

IN  _ 

FEET  ^SURFACE  ELEVATION 


DESCRIPTION  OF  MATERIAL 

aj  720.7* 


FILL,  MIXTURE  OF  SILTY  SAND,  CLAYEY 
SANO  AND  SAND  W/A  LITTLE  GRAVEL,  a 
little  brick  and  metal,  dark  brown, 
brown  and  black 


SILTY  SAND,  fine  grained,  black, 
moist,  loose  (may  be  fill) 

(SM) 


CLAYEY  SAND,  brown,  medium 


GEOLOGIC 

ORICN 


MIXED 


N  Wl  INO  TVPf  1  w 


1  HS 


SAMPLE  I  LABORATORY  tests 


SB  1 
SB  119 


SAND,  a  few  cobbles,  fine  grained, 
light  brown,  moist  to  22£'  then 
waterbearing,  medium  dense  to  dense 

(SP) 


COARSE 

ALLUVIUM 


8  SB 


9  SB 


WATCH  LEVEL  MEASUREMENTS 


CAVE  IN 
DEPTH 


*0R  FILL 


•AILED  OCPTMS 


TeJir  Imethoo  31”  HSA  0-24 


LOG  OF  TEST  BORING 


JOB  NO  _ 
PROJECT 


vertical  scale 


1"  =  4 


depth 

IN 

EEET 


DESCRIPTION  OP  MATERIAL 

»  722.0* _ 


^•SURPACE  ELEVATION  fCC.V - 


FILL,  MIXTURE  OF  SILTY  SAND  AND  SAND  FILL 
W/A  LITTLE  GRAVEL,  a  little  brick 
and  metal,  brown  and  black 


GEOLOGIC 

ORIGIN 


BORING  NO 


LABOR At OR* TESTS 


TYPE  I  w 


1  HSA 


2  SB 


FILL,  MIXTURE  OF  SILTY  SAND,  BRICK, 
WOOD  AND  CINDERS,  dark  grayish  brown 


3  SB 


CLAYEY  SAND,  dark  brown  to  brown,  MIXED 
soft  (SC)  ALLUVIUM 


5  SB 


SAND  W/A  LITTLE  GRAVEL,  a  few 
cobbles,  fine  to  medium  grained, 
light  brown,  moist  to  23|'  then 
waterbearing,  medium  dense 

(SP) 


COARSE 

ALLUVIUM 


6  SB 


NOTE:  Boring  backfilled  with  grout 
from  depth  of  5'  to  surface 


End  of  Boring 


WATCH  UVCL  MEASUREMENTS 


SAILED  DEPTHS 


?t\T?r  I  method  3*"  HSA  0-291 1 


23 


LOG  OF  TEST  BORING 


4220  89-1312 


VERTICAL  scale  . 


1"  =  4 


BOR  INC.  NO 


DEPTH  O 

feet  ^“SUREACE  ELEVATION 


DESCRIPTION  or  MATERIAL 

m  720.7' 


GEOLOGIC 

ORIGIN 


sample  I  LABORATORY  TESTS 


FILL,  MIXTURE  OF  CLAYEY  SAND  AND 
SILTY  SAND,  some  brick  and  gravel,  a 
little  metal  and  wood,  black,  dark 
brown,  grayish  brown  and  brown 

(See  Note) 


End  of  Boring 

NOTE:  Encountered  sanitary  sewer 
line  at  depth  of  19'.  Left  hollow 
stem  auger  in  borehole  upon  reauest 
of  City  of  Chaska  Sewer  Department. 
They  removed  in  exavating  for  the 
repair  of  the  sewer  line. 


WATER  LEVEL  MEASUREMENTS 


SAMPLED 

DEPTH 


CASING 

OCPTH 


CAVC-IN 

dcptm 


bailed  depths 


I  method  3i"  HSA  0-19*; 


LOG  OF  TEST  BORING 


JOB  NO  _ 
PROJECT 


vertical  scale 


OEPTM 

IN 

FEET 


DESCRIPTION  OF  MATERIAL 


^“SURFACE  ELEVATION  _ 725.8' _ 


FILL,  MIXTURE  OF  SILT  AND  SILTY 
SAND  W/A  LITTLE  GRAVEL,  dark 
brown,  brown  and  black 


FILL,  MIXTURE  OF  SILTY  SAND  AND  ASHES 
a  little  gravel,  black  and  brown 


FILL,  MOSTLY  ASHES,  dark  grayish 
brown 


FILL,  MOSTLY  SILTY  SAND  W/GRAVEL, 
a  little  glass,  dark  brown  and 
brown 


End  of  Boring 

NOTE:  Boring  backfilled  with  grout 
from  depth  of  5'  to  surface 


WATER  LEVEL  MEASUREMENTS 


CAVE  IN 
depth 


APPENDIX  C 


iNtn  tmt 


[3 


APPENDIX  D 


0  P^Sk  ©  W-  -f  ^  ivA=U'J ■>  P*^  1  Uu~ 

dl^u 


V  -  >  '  V-  •  '■ 

--•**•  ji-'-.k, 


-  V 


.'.  r 


•e-t* 


•«S  ' 


sv 


^  /  L'V*  * 


-\ 


1 1%* 


r*pM  ? 


«*£’.  u* 


Jfc 


!3* 


:& 


,:Jr, 


VI 


&v: 


■£rJK 


*??  '  V 


;-«•«>  t: 


‘it 


f; 


*£-V 

f*.Zl‘.K.-  ;-j 
"  ’•■-  'V-'j 


\\> 


K.  --t- 


,.\- 


r^A- 


,v--T 


%> 


■» 


>  i  A 


•t 


^V- 

T*nJ! 


/  .,- 


:) 

*1 


\*. 


fcft 


-■  -A;  ■;  -'■-;« 

'  %'  ;;•..  • ,  i^>-  V/c.v 


.  Seux^4-^JU^>-  A  0  I 
f1a-±T  O  °tf%i£j‘  O+SUk  ^ 


V%^ 


-Vi . 


'7  * 


CMJul 

r™  \%r 


AsiACLaO-A”  rLtJMkO  cJA» 


5%  4 


APPENDIX  E 


If/#//  //#'/ 


HHdOMVIfS 


/fa/fry  ffommar 


CITY  OF 

/W 

CH ASK A 

iqa>7  Ptsrf 

County  Seat  of  Carver  County 

■Sco/g  550  feet  to  Oae  Inch 

C/f.  ft  CPMhan 


//e/try  Mrm/ntrs 


Camt/esy 


CM  ft  CPMUh 
MSB*. 


CJi ft  CP**#? 

2o>9Ca 


dm 


f A  Schm  id t  \ 


Garmon  Pastor*  pjj/r 


|1 
l&23K^ 


J.  S/amA */y*r 


SCOTT 


COUNTY 


IO 

tv 


m 

rn 


O  J<  * tfijf { *  *§ r  Lf 

5  "zjauo3rXuujuv5rz>oxo 

h-  *ar H«cPuOyJu-<d) 

5  3SS8  8  SSCSS2 **523*2*5*5: 
CC  5oo-»*»»5~»ii!;3s>rfo«dS5SS« 

H-  1  1  ,' '  J ; 1  ;  !  1 1 1  . . 1 1 

!  *  d?  *  i !  < 1 " 1 '  *'**' 1 !  • 
-*  s 1  -5 ;  • . ' 1 ' ; ;  ciu  > ; .  • 

1  I  ,  •  '  1  1  1  «  e^d  I  1  w£ 
i  i. 1  ,  i  i  ri  2  r$x  c  1  *  £ 
i  •*.  ,  -.*»u*xZ  Sx2d 


O  <  49 

u,  5? 

3  *3^ 

&'  I  % 

2  I  5  • 


Sfeip  j&jfeszr 

>*§>  if  IliH  ^i^Itlffi § s 

i  ^  stfS'W  S  <®vjo«jw< cuo^^uouJu-ai^ 

2T&5  %  *  ******> ***  *  M*#v»*r* #* •>*#*> »v#w 


JCWu.iimiuiiLii-uKkuu 

'It 

is 


1*5  ?!. 


■*  <wmm 


is® 


*u 

t  .l1 . 

2  t  up  I 
t  J*o  : 

\  <*>*>  d 


c 

I.f 

~*fei 


;^ii 

'  c 

c!§ 

-§?- 

_ (Q _ » 


|5 


3 

o  tx> 
£  c  «i 

T  *  r 
g^S 


xi*r* 


lil: 


**/7  HO  Jim 


7  PU~ 


American  Crystal  Sugar  Company 


CHASKA FACTORY 


June  22,  1992 


DEPARTMENT  OP  THE  ARMY 

St.  Paul  District,  Corps  of  Eng. 

180  Kellogg  Blvd. ,  Room  1421 
St.  Paul,  Minnesota  55101-1479 

Att:  Environmental  Resources  Branch 
Planning  Division 

Dear  Mr.  Whiting: 

In  response  to  your  letter  of  June  15,  1992  requesting 

information  regarding  our  present  and  past  land  use  at  Chaska. 

The  site  highlighted  in  the  aerial  photograph  is  of  an  old 
lime  pond  used  to  discharge  waste  lime  used  in  the  processing  of 
sugar  beets.  The  processing  of  sugar  beets  was  discontinued  in 
1971  and  the  facility  has  since  been  used  as  a  liquid  sugar  and 
bulk  sugar  distribution  center. 

The  parcel  of  land  was  sold  in  1978  to  James  Lutzweiler  who  in 
turn  sold  the  land  to  Johnson  and  Haifel  in  I  believe  1986. 

If  you  have  any  further  questions,  please  call  Bob  Aune  at  our 
Chaska  office,  448-2811.  >*- - \ 

\  Sincerely,  _ _ . 


Robert  D.  Aune 
Distribution  Facility 
Manager 


1060  STOUGHTON  AVENUE  •  P.O.  BOX  65  •  CHASKA,  MINNESOTA  55318 
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This  booklet  has  been  prepared  by  American  Crystal  Sugar 
Company  to  acquaint  you  with  the  history  of  sugar  and  give  you  the 
highlights  in  the  production  of  beet  sugar,  an  all-American  product. 
It  describes  briefly,  in  simple  terms,  the  operations  of  each  station, 
or  phase  of  the  operation,  in  order  that  you  may  learn  more  about 
the  production  of  this  valuable,  yet  inexpensive  energy  food  which 
plays  such  an  important  part  in  the  American  diet. 


Brief  Description  of  the  Process 


No.  I.  Wet  Hopper  ami  liect  Storage — 

The  beets  as  received  are  unloaded  for  immediate  processing  . 
from  the  hopper  bottom  gondola  cars  or  trucks  into  the  wet  hopper. 
This  has  a  flume  of  rapidly  moving  water  which  conveys  the  beets 
into  the  factory  and  gives  them  a  preliminary  washing.  Beets  in  ex¬ 
cess  of  the  factory  demands  are  piled  and  later  removed  from  the 
piles  to  the  wet  hopper.  In  territories  where  severe  freezing  occurs 
early,  the  harvest  is  expedited  to  such  an  extent  that  large  piles  of 
many  thousands  of  tons  of  beets  are  accumulated  before  processing. 


No.  2.  Wash  House — 

The  beets  from  the  flumes,  on  entering  the  factory,  pass  through 
rock  catchers  and  a  weed  catcher  to  remove  foreign  material.  They 
are  then  lifted  out  of  the  flume  water  by  the  beet  wheel  or  scroll, 
and  dumped  into  the  beet  washer  and  thoroughly  washed  with  fresh 
water.  Leaving  the  washer,  they  are  elevated  into  a  hopper  on  an 
upper  floor. 

No.  3.  Cutter  Floor  ami  Seales — 

The  washed  beets,  after  being  elevated,  are  usually  weighed 
through  automatic  scales  into  large  hoppers  from  which  they  are  fed  / 
into  the  beet  cutters  and  sliced  into  thin  slices  approximately  3/32"  ^ 
square  and  3  or  4  inches  long.  These  slices  or  cossettes,  which  re¬ 
semble  thinly  sliced  shoestring  potatoes,  are  conveyed  to  the  diffuser 
where  the  sugar  is  extracted.  Each  of  the  slicers  is  equipped  with  48 
ridged  knives  which  must  be  sharpened  and  reset  at  frequent  inter¬ 
vals.  These  knives  are  filed  by  automatic  sharpening  machines  on 
this  station. 

No.  4.  Diffusion  -  Continuous  or  Hatch — 

The  sliced  beets  (cossettes)  are  conveyed  to  the  diffuser,  and  in 
the  case  of  the  continuous  diffuser,  are  weighed  automatically  by  the 
pressure  they  exert  on  a  calibrated  belt.  The  continuous  diffusers  are 
an  elaborate  arrangement  of  enclosed  conveyors  and  screens  where 
the  cossettes  are  moved  continuously  through  the  diffuser  from  the 
entering  end  to  the  discharge  (pulp)  end.  The  batch  diffusers  con¬ 
sist  of  a  number  of  cells  or  tanks  arranged  for  filling  each  cell  indi¬ 
vidually  and  consecutively.  Water  is  introduced  at  the  pulp  end,  and 
as  it  circulates  counter-currently  through  the  cossettes  toward  the 
last  cell  filled,  it  gradually  accumulates  more  and  more  sugar  in_£Qlu- 
tion  until,  when  it  leaves  the  diffuser,  it  will  contain'  10%  to  13%^ 
sugar.  This  is  called  raw  juice.  The  pulp,  which  is  substantially  ex-J 
hausted  of  sugar,  goes  either  to  the  pulp  dryer  or  to  silos  to  be  used 
for  cattle  feeding  purposes. 
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I  Xo.  5.  I'll  Ip  Dryer — 

[  Nearly  all  of  our  factories  dry  the  beet  pulp.  After  the  sugar  has 

■  been  extracted  from  the  beets  in  the  diffuser,  the  residue,  beet  pulp, 
I  is  conveyed  to  the  pulp  presses  where  as  much  water  as  possible  is 

pressed  out  of  the  pulp.  The  pressed  pulp  then  enters  the  pulp  dry¬ 
's;  ing  drums  where  it  is  dried  by  direct  contact  with  hot  air  from 

fx  the  fuel  fired  furnaces.  The  dried  pulp  may  be  mixed  before  drying 

with  molasses  according  to  market  demands.  Whether  mixed  with 
molasses  or  not,  it  is  bagged  and  sold  to  stock  and  dairy  farmers  as  a 
Nv  high  nutrition  feed. 

■to  Xo.  G.  Lime  Kiln — 

The-jraw  juice  from  the  diffuser  requires  lime  for  purification 
and  the  large  quantities  of  burned  lime  needed  are  produced  by  bum- 
|&  ing  lime  rock  and  coke  in  vertical  lime  kilns.  The  by-product,  carbon 
dioxide  gas,  is  also  utilized  in  the  carbonation  process. 

.j  Xo.  7.  Sinker  Koom  or  Steffen  Process — 

IT  Approximately  half  of  the  factories  are  what  we  refer  to  as  non- 
£  Steffen  houses,  and  in  such  factories  the  burned  lime  as  it  leaves  the 
1  kiln  is  conveyed  to  the  lime  slaker,  a  large  revolving  drum,  and  slaked 
to  a  milky  consistency,  free  of  sand  and  dirt,  by  constantly  agitating 
the  lime  in  the  presence  of  hot  water.  The  resulting  “milk  of  lime’’  is 
I  ©pumped  to  the  refining  process  as  needed.  In  the  Steffen’s  factories, 
*?Pthe  molasses  from  the  process,  which  contains  approximately  50% 
1  sugar  that  will  not  crystallize,  is  diluted,  and  finely  ground  lime 
powder  is  added  to  this  solution.  The  lime  combines  with  sugar  and 
i the  solution  is  filtered.  The  resulting  cake  is  washed  free  of  impurities 
^Van<i  then  introduced  into  the  process  as  a  saccharate.  This  enables 
the  recovery  of  sugar  from  the  molasses  and  at  the  same  time  supplies 

—  the  necessary  lime  for  process. 

Xo.  8.  First.  Sccoml.  ami  Thinl  Saturations — 

The  raw  sugar  juice,  which  is  the  product  of  the  continuous  or 
batch  diffusion,  and  which  contains  some  non-sugars,  is  brought  to 
these  stations  and  treated  with  milk  of  lime,  carbon  dioxide  gas,  and 

—  sulfur  dioxide  gas  under  carefully  and  automatically  controlled  con- 
f  ‘  ditions  of  temperature  and  alkalinity,  in  such  a  manner  that  sub- 
V  stantial  amounts  of  the  soluble  non-sugars  and  coloring  matter  may 

be  precipitated  and  removed  by  subsequent  settling  and  filtration. 

Xo.  9.  First  (’arhomition  Fillers — 

Where  rotary  filters  are  used  the  juice  from  the  first  carbona¬ 
tion  enters  the  Dorr  clarifier  where  the  lime  and  non-sugars  from  the 

■  first  carbonation  station  are  allowed  to  settle  out.  The  clear  juice 
•*'  continues  in  the  refining  process  while  the  solids  which  have  settled 

out  are  picked  up  on  vacuum  filters,  washed  to  remove  all  traces 

■  '  of  sugar,  and  then  discharged  to  the  lime  storage  pond.  Other  types 
of  filters  known  as  Kellys,  and  also  plate  and  frame  filters,  are  some- 
times  used,  in  which  cases  the  Dorr  clarifier  is  not  used. 

’V  Xo.  10.  Plate  ami  Frame  Fillers — 

**•  The  clear  juice,  leaving  carbonation  filters  or  the  Dorr  clarifying 
tank,  is  further  chemically  treated  at  the  second  and  third  saturation 


stations  and  then  brought  to  the  plate  and  frame  filters  for  filtration 
through  closely  woven  cotton  duck  cloths.  This  same  type  of  filter  is 
also  used  for  a  “polishing”  filtration  of  the  high  grade  sugar  liquors 
after  evaporation  to  remove  all  traces  of  suspended  matter  before 
the  sugar  is  crystallized  by  boiling  under  a  high  vacuum. 

No*  11.  Evaporators — 

The  juice  resulting  from  the  purification  process  is  a  thin  syrup 
containing  from  12%  to  14%  sugar  and  about  85%  water.  The  func¬ 
tion  of  the  evaporators  is  to  remove  a  large  portion  of  this  water  by 
as  inexpensive  means  as  possible.  The  steam  heating  the  first  evap--  - 
orator  is  the  exhaust  steam  from  the  turbo-generator  after  generating 
the  factory  power  and  light.  The  vapors  produced  by  the  boiling  in 
the  first  evaporator  heats  the  second,  and  each  succeeding  evaporator 
is  heated  economically  by  vapors  from  the  preceding  one.  Various 
“vapors”  or  low-grade  steam  from  these  evaporators  are  also  used 
in  other  portions  of  the  process  for  heating  and  boiling. 

No.  12.  Vacuum  Pans — 

The  double  filtered  and  evaporated  thick  juices  are  brought  to 
the  pan  floor  for  boiling  into  the  final  product — sparkling  white 
CRYSTAL  SUGAR.  This  boiling  must  be  done  at  a  low  temperature 
to  prevent  caramelization;  therefore,  the  boiling  is  carried  out  in 
steam  heated  vacuum  pans.  The  syrup  is  drawn  into  the  pan  and 
boiled  to  the  point  at  which  the  sugar  starts  to  crystallize.  After 
small  crystals  of  sugar  are  formed,  the  speed  and  length  of  boiling 
are  carefully  controlled  to  give  an  end  product  of  just  the  right  sized 
crystals  for  the  homemaker’s  consumption. 

No.  13.  Centrifugals — 

All  sugars  as  they  leave  the  vacuum  pan  are  surrounded  with  a 
film  of  thick  syrup  or  molasses.  This  film  of  syrup  is  removed  by  run¬ 
ning  the  mixture  of  sugar  and  syrup  into  a  rapidly  spinning  screened 
basket  called  a  centrifugal.  The  screen  retains  the  sugar  crystals  and 
permits  the  syrup  to  be  spun  off.  Final  traces  of  this  syrup  are  then 
washed  from  the  sugar  with  a  fine  spray  of  hot  water  and  steam. 
The  screen  baskets  revolve  up  to  1,600  revolutions  per  minute  and 
the  centrifugals  are  equipped  with  automatic  timers  that  regulate 
the  speed,  length  of  time  of  spinning,  amount  of  wash  water  used, 
turn  off  the  power  and  apply  the  brake  when  the  spinning  is  com¬ 
pleted. 

No.  14.  Granulators — 

The 'White  CRYSTAL  SUGAR  after  it  is  boiled  and  separated 
from  the  adhering  syrup  and  washed,  requires  drying  before  it  is 
sacked.  This  drying  is  done  by  tumbling  the  sugar  through  a  drum 
in  the  presence  of  dry,  hot  air.  This  dryer  is  called  a  “granulator” 
because  it  is  used  in  the  drying  of  granulated  sugar. 

No.  15.  Crystallizers — 

To  further  the  crystallization  of  sugar  from  the  lower  grade  syrup 
after  successive  vacuum  pan  boilings,  the  lower  grade  “fillmass”  is 
cooled  by  holding  it  in  a  water  cooled  crystallizer.  This  cooling  and 
time  period  is  regulated  to  obtain  maximum  yield  of  sugar. 


No.  16.  Sugar  Warehouse — 

The  CRYSTAL  SUGAR  leaving  the  granulator  is  sized  by  screen¬ 
ing  and  is  then  conveyed  to  the  sugar  sacking  station.  After  sacking, 
the  sugar  is  either  sold  or  transferred  to  the  sugar  warehouse  for 
storage  until  sold.  The  humidity  and  temperature  of  the  air  m  the 
warehouse  is  controlled  to  eliminate  caking. 


No.  17.  Laboratory — 

At  each  plant  a  well  equipped  laboratory  with  trained  personnel 
maintains  a  close  chemical  control  at  various  stages  of  the  process  m 
order  to  insure  efficient  operations.  The  various  analyses  are  made 
at  frequent  intervals  to  assure  maximum  quality  of  sugar  and  reduce 
processing  losses  to  a  minimum. 

Xo.  18.  Boiler  House — 

All  the  steam  for  the  power  plant  and  process  is  produced  in  the 
boiler  house.  Equipment  varies  considerably,  and  for  each  2  500  tons 
of  beets  processed,  it  will  require  approximately  400  tons  of  coal  or 
the  equivalent  in  gas,  oil,  or  lignite. 

No.  19.  Power  Plant — 

Equipment  varies  widely  among  the  factories,  but  for  the  most  of 
them,  we  use  turbo-generators  to  produce  the  electricity  for  the  fac¬ 
tory  motors,  lighting,  etc. 


No.  20.  Machine  Shop — 

To  insure  prompt  processing  of  the  perishable  beet  crop,  the  Com¬ 
pany  maintains  fully  equipped  and  manned  welding  and  machine 
shops  to  make  emergency  and  routine  repairs. 


We  hope  you  have  enjoyed  and  profited  from  your  visit  through 
one  of  the  American  Crystal  Sugar  Company  s  ten  modernly- 
equipped  plants  which  are  located  in  widely  separated  agricultural 

areas. 

We  also  hope  that  when  you  think  of  sugar  it  will  be  in  terms  of 
CRYSTAL  SUGAR  and  the  circle  brand  that  identifies  this  uniform, 
dependable,  high  quality  food  suitable  for  all  purposes  for  which  sugar 
is  used. 


HUY  CRYSTAL  SUGAR 


APPENDIX  F 


Minnesota  Pollution  Control  Agency 

Celebrating  our  25th  anniversary  and  the  20th  anniversary  of  the  Clean  Water  Act 


July  21,  1992 


Mr.  Richard  Miller 

U.S.  Army  Corps  of  Engineers 

180  East  Kellogg  Blvd. 

St.  Paul,  Minnesota  55101 

Dear  Mr.  Miller: 

RE:  Property  Transfer  File  Evaluation 

This  letter  is  in  response  to  your  request  regarding  environmentally 
contaminated  sites  in  the  vicinity  of  The  Levee  Work  in  Chaska,  Minnesota.  We 
understand  that  U.S.  Army  Corps  of  Engineers  is  requesting  information  regarding 
the  above -referenced  property. 

Regarding  your  request,  the  Minnesota  Pollution  Control  Agency  (MPCA)  staff  has 
conducted  a  limited  file  evaluation  for  the  referenced  property  or  other 
properties  in  a  one  mile  radius.  The  file  evaluation  included  the  review  of  the 
following: 

(1)  EPA  -  National  Priorities  List  (NPL) ; 

(2)  EPA  -  Comprehensive  Environmental  Response,  Compensation,  and 

Liability  Information  System  (CERCLIS) ; 

(3)  MPCA  -  Permanent  List  of  Priorities  (PLP) ; 

List  (1)  and  (3)  are  the  respective  federal  and  state  Superfund  lists.  Sites  on 
these  lists  are  added  and  deleted  by  a  specific  administrative  process.  Sites 
on  these  lists  have  confirmed  contamination  and  are  undergoing  various  stages  of 
investigation  and  remediation.  List  (2)  is  a  national  inventory  of  suspected  or 
confirmed  hazardous  waste  sites.  Sites  on  this  list  that  warrant  further 
investigation  or  remediation  are  candidates  for  further  enforcement  action  under 
the  state  and/or  federal  Superfund  programs. 

(4)  MPCA  -  Regulatory  Compliance,  Hazardous  Waste  Enforcement  Log; 

(5)  MPCA  -  List  of  Permitted  Solid  Waste  Facilities; 

(6)  MPCA  -  Hazardous  Waste  Permit  Unit  Project  Identification  List; 

(7)  MPCA  -  1980  Metropolitan  Area  Waste  Disposal  Site  Inventory; 

(8)  MPCA  -  1980  Statewide  Open  Dump  Inventory;  and 

(9)  MPCA  -  Property  Transfer  Technical  Review  Data  Base. 

Data  bases  (4)  through  (9)  are  used  by  the  MPCA  to  track  various  categories  of 
sites.  Data  base  (4),  (5),  and  (6)  identify  facilities  that  handle  solid  or 

hazardous  wastes  and  may  not  have  experienced  any  releases.  For  data  bases  (7) 
and  (8) ,  releases  of  contaminates  at  particular  sites  may  not  be  yet  confirmed 
or  file  information  is  limited.  Data  base  (9)  is  a  registry  of  properties  at 
which  a  voluntary  investigation  has  been  or  is  being  conducted,  with  MPCA  staff 

520  Lafayette  Rd.;  St.  Paul,  MN  55155-3898;  (612)  296-6300;  Regional  Offices:  Duluth  •  Brainerd  •  Detroit  Lakes  •  Marshall  •  Rochester 
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providing  technical  review  of  the  investigation  and  any  necessary  remedial 
activities.  A  number  of  these  properties  have  been  investigated  and  cleaned  up 
or  found  to  not  require  any  cleanup  work. 

We  have  no  listings  under  the  area  indicated  for  the  property.  However,  our 
file  evaluation  has  revealed  that  the  following  sites  are  within  a  one -mile 
radius  of  the  referenced  property: 

°  Carver  Dump,  at  the  end  of  Main  Street,  north  bank  of  the  Minnesota  River, 
Carver  (7);  (JU^  p’l3j  Sec.JZ  %,  'A  %  'A  Of  A/F'A,  %  ^  ‘A) 

0  Carver  Highway  Dept.  Dump,  between  Edgehill  Drive  and  County  Road  140,  Chaska 
(7)  ; 

°  American  Crystal  Sugar  Abandoned  Surface  Impoundment  Site,  southeast  of  the 
Bierling  Avenue  and  Bold  Street  intersection,  (1070  Stoughton  Avenue) ,  Chaska 
(7)  ; 

°  Gedneys  Pickle  Factory  Surface  Impoundment  Site,  between  Highway  212  &  6th 
Street,  approximately  the  11800  block,  Chaska  (7) ;  and 

°  Chaska  Dump  Site,  between  Willow  Street  and  Beech  Street,  on  the  north  side 
of  the  railroad  tracks,  Chaska  (7) . 

The  file  evaluation  also  included  an  information  retrieval  from  the  Underground 
Storage  Tank  Information  System  data  base,  which  contains  information  about 
underground  storage,  leaks,  and  spills  of  petroleum  products  and/or  hazardous 
substances.  It  is  managed  and  updated  continuously  by  MPCA  staff.  Enclosed 
are: 


0  A  list  of  leaking  underground  storage  tanks  reported  within  the  55318  zip 
code  area;  and 

°  a  list  of  hazardous  substance  and/or  petroleum  product  spills  that  have 
been  reported  in  Chaska  and  Carver. 

We  suggest  that  you  also  contact  the  cites  of  Chaska  and  Carver  or  Carver  County 
regarding  the  location  of  pipelines,  underground  storage  tanks,  and  possible 
spills  of  petroleum  products  and/or  hazardous  substances  which  may  have  occurred 
in  the  area. 

For  concerns  regarding  Leaking  Underground  Storage  Tanks  or  Spills  of  petroleum 
products  and/or  hazardous  substances  reports,  please  refer  to  the  enclosed 
■Leak/Spill  and  Underground  Storage  Tank  File  Request  Form." 

If  you  have  questions  regarding  sites  reported  on  the  following  lists,  please 
contact  the  staff  person  listed  below: 

(7/8)  Metro  and  Statewide  Open  Dump  Inventory  Chris  Malec  612/297-5177 

(9)  Property  Transfer  Technical  Review  Gerald  Stahnke  612/297-1459 
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This  letter  does  not  constitute  an  assurance  on  the  part  of  the  MPCA  or  the 
state  of  Minnesota  that  the  property  in  question  is  free  of  any  hazardous 
substances,  pollutants,  contaminants,  or  other  conditions  which  may  adversely 
affect  the  public  health,  welfare  or  the  environment. 

Please  be  aware  that  the  information  provided  in  this  letter  is  submitted 
pursuant  to  the  Minnesota  Data  Practices  Act,  Minn.  Stat.  ch.  13  and  is  not 
intended  to  relieve  from  liability  any  persons  who  may  otherwise  be  liable  under 
any  provision  of  state  or  federal  law  or  regulation.  Nor  is  this  letter 
intended  to  relieve  any  persons  from  responsibility  they  may  have  to  investigate 
property  prior  to  becoming  involved  in  a  transaction  relating  to  that  property. 
Lastly,  you  should  be  aware  that  the  absence  of  information  on  a  particular 
parcel  of  property  does  not  necessarily  mean  that  there  are  no  problems 
connected  with  this  property. 

Minn.  Stat.  §c  115B.17,  subd.  14  (1992)  requires  that  a  person  requesting  this 
assistance  pay  the  MPCA' s  cost  of  providing  the  assistance.  The  charge  for  this 
file  evaluation  is  $90.00,  which  includes  two  hours  spent  by  staff  at  a  rate  of 
$45.00  per  hour.  A  bill  for  this  and  any  other  assistance  provided  this  month 
will  be  mailed  to  you  at  the  end  of  the  month. 

If  you  have  any  questions  regarding  this  letter  or  if  you  would  like  to  review 
our  files,  please  call  me  at  612/297-1796. 


Sincerely,  A 

Carole  J.  Nelson 


Property  Research  Specialist 
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The  Emergency  Response  Notification  System  (ERNS)  is  a  national  computer  database  which  provides  the  only 
centralized  mechanism  for  documenting  and  verifying  incident  notification  information  as  initially  reported  to  the 
National  Response  Center  (NRC),  the  U.S.  Environmental  Protection  Agency  (EPA),  and  to  a  limited  extent,  the  U.S. 
Coast  Guard  (USCG).  This  initial  notification  data  may  be  followed  up  with  updated  information  from  various 
Federal,  State  and  local  response  authorities,  as  appropriate.  ERNS  contains  data  that  can  be  used  to  analyze 
release  notifications,  support  emergency  planning  efforts,  and  assist  decision  makers  in  developing  spill  prevention 
programs.  This  fact  sheet  provides  summary  information  on  notifications  of  releases  of  oil  reported  in  accordance 
with  the  Clean  Water  Act  (CWA).  Under  Section  311  of  the  CWA,  discharges  of  oil  which:  1)  cause  a  sheen  to  appear 
on  the  surface  of  the  water;  2)  violate  applicable  water  quality  standards;  or  3)  cause  sludge  or  emulsion  to  be 
deposited  beneath  the  surface  of  the  water  or  adjoining  shoreline,  must  be  reported  to  the  NRC. 

In  the  ERNS  database,  notifications  involving  the  release  of  oil  products  are  divided  into  two  categories.  The 
first  category,  "Petroleum,"  refers  to  all  releases  of  materials  that  are  petroleum  or  its  by-products.  ERNS  specifies 
64  different  petroleum  products.  These  products  include:  crude  oil,  heating  oil,  jet  fuel,  kerosene,  automotive 
gasoline,  and  motor  oil  Releases  involving  these  64  types  of  petroleum-based  oil  products  account  fbr  approximately 
41%  of  all  the  releases  reported  to  ERNS,  and  78%  of  oil  and  petroleum  notifications,  made  in  compliance  with  the 
CWA.  The  second  category  of  oil  products  in  ERNS  contains  all  of  the  non-petroleum  types  of  oil  There  are  156 
different  non-petroleum  types  of ’’Oil"  in  ERNS.  These  materials  include  substances  ranging  from  coconut, 
sunflower  and  other  edible  oils,  to  anthracene  oil  and  coal.  The  non-petroleum  oil  notifications  account  for 
approximately  12%  of  all  releases  reported  to  ERNS. 

NUMBER  OF  OIL  AND  PETROLEUM  NOTIFICATIONS  RECEIVED  ANNUALLY* 


Type  of  Release 


"Petroleum"  Notifications 


"Oil"  Notifications 


Total  Oil/Petroleum  Notifications 


Total  Number  of  ERNS  Notifications 


29,874 


34,104 


34,259 


35,653 


The  following  chart  is  a  graphical  representation  of 
the  distribution  of  oil  and  petroleum  releases  among  the 
six  "causes  of  release"  in  ERNS.  The  six  causes  are 
transportation  accident,  equipment  failure,  operator 
error,  natural  phenomenon,  dumping,  and  unknown. 

As  the  chart  reveals,  petroleum  releases  outnumber 
oil  releases  in  all  catagories,  by  more  than  2  to  1. 
Additionally,  petroleum  releases  caused  by  equipment 
failure  represent  the  largest  number  of  recorded 
releases  in  ERNS. 


Number  of  Ofl/P«ttoteum  Notification  by  Cause* 
(1N7  -  ittii) 


TRANSPORT 


UNKNOWN 


El  I  I 

I  I  I 

0  1  2  3  4  S  • 


•All  numben  ere  baaed  on  *■***■!  notification*  to  the  Federal  government  and  may  not  haw  been  verified. 


Hie  map  below  shows  the  number  of  oil  and  petroleum  releases  for  each  of  the  ten  EPA  regions.  The  largest 
numbers  of  reported  oil/petroleum  releases  occurred  in  Regions  6  and  9.  The  data  used  in  the  map  are  cumulative, 
from  1987-1991. 


.JX 


Oil  /  Petroleum  Notifications  (1987  -  1991) 
by  U.S.  EPA  Region* 


The  following  table  shows  the  size  distribution  of  oil  and  petroleum  notifications.  ERNS  data  reveal  that  the 
largest  number  of  notifications  for  both  categories  involve  releases  less  than  1,000  gallons.  Notifications  involving 
releases  in  quantities  greater  than  100,000  gallons  represent  an  average  of  .2%  and  .1%,  for  petroleum  and  oil 
respectively. 


NUMBER  OF  OIUPETROLEUM  NOTIFICATIONS  BY  SIZE  * 


1987 

1998 

1989 

1990 

1991 

No  Quantity  Reported 

Oil 

1,230 

1,189 

0 

0 

0 

Petroleum 

1,364 

1,283 

3 

2 

0 

Less  than  1,000  gallons 

Oil 

1,662 

1,432 

3,372 

4,635 

4,636 

Petroleum 

10,001 

10,052 

11,424 

12,895 

13,321 

1,000-  9,999  gallons 

Oil 

102 

119 

109 

95 

83 

Petroleum 

960 

878 

936 

980 

998 

Oil 

26 

17 

22 

23 

23 

Petroleum 

177 

163 

170 

184 

181 

100,000  gallons  or  greater 

Oil 

7 

11 

4 

8 

2 

Petroleum 

■H 

23 

32 

24 

20 

For  further  information  regarding  ERNS,  call  the  ERNS  information  line  at  (202)  260-2342,  or  write  the  ERNS 
Manager,  U.S.  EPA,  at  OS-210,  401 M  St.,  SW,  Washington,  DC  20460. 


•All  numbers  ere  based  on  Initial  notifications  to  the  Federal  government  and  may  not  have  been  verified. 
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The  Emergency  Response  Notification  System  (ERNS)  is  a  national  computer  database  used  to  store  information 
on  releases  of  oil  and  hazardous  substances.  The  ERNS  program  is  a  cooperative  data  sharing  effort  among  the 
Environmental  Protection  Agency  (EPA)  Headquarters,  the  Department  of  Transportation  (DOT)  Research  and 
Special  Programs  Administration’s  John  A.  Volpe  National  Transportation  Systems  Center  (VNTSC),  the  ten  EPA 
Regions,  and  the  National  Response  Center  (NRC).  EPA  Headquarters  manages  and  funds  ERNS,  and  the  VNTSC 
provides  operation  and  maintenance  support  through  an  interagency  agreement  with  EPA.  ERNS  provides  the  most 
comprehensive  data  compiled  on  release  notifications  of  oil  and  hazardous  substances  in  the  United  States.  Since  its 
inception  in  1986,  more  than  160,000  release  notifications  have  been  entered  into  ERNS. 


RELEASE  NOTIFICATIONS  IN  ERNS* 


Notification  Type: 

1987 

1988 

1989 

1990 

1991 

CERCLA 

4,582 

5,060 

6,554 

6,174 

5,885 

Oil 

15,577 

15,167 

16,074 

18,846 

19,264 

Other 

8,518 

9,647 

11,476 

9,239 

10,504 

Total  for  Year 

28,677 

29,874 

34,104 

34,259 

35,653 

CERCLA:  Substances  designated  as  hazardous  substances  under  the  Comprehensive  Environmental  Response.  Compensation,  and  liability  Act  of 
1980,  as  amended,  section  103. 

Oil:  Any  oil  discharge  which:  1)  causes  a  sheen  to  appear  on  the  surface  of  the  water;  2)  violates  applicable  water  quality  standards;  or  3)  causes 
sludge  or  emulsion  to  be  deposited  beneath  the  surface  of  the  water  or  upon  the  adjoining  shorelines,  reported  in  accordance  with  section  311  of  the 
CWA. 

Other  This  category  includes  non-CERCLA,  non-oil  substances  along  with  substances  that  could  not  be  identified  at  the  time  of  the  release. 


HOW  ARE  NOTIFICATIONS  COLLECTED  IN  ERNS? 


The  ERNS  data  are  captured  electronically  when  a  release  is  reported  to  the  NRC  or  EPA.  When  a  release 
report  is  submitted  to  Federal  authorities,  the  individual  reporting  the  release  is  asked  a  series  of  questions 
concerning  the  release .  This  information  is  then  immediately  transferred  to  the  appropriate  Federal  response 
authority .  For  example,  when  the  NRC  receives  the  initial  notification  of  a  release,  the  information  is  immediately 
transmitted  to  the  appropriate  Federal  On-Scene  Coordinator  (OSC)  in  an  EPA  Regional  Office  or  Coast  Guard 
District  Office,  depending  upon  the  release  location.  In  some  cases  reports  are  made  directly  to  the  EPA  or  United 
States  Coast  Guard  (USCG)  offices,  at  which  time  the  Federal  response  authorities  make  a  response  determination . 
The  OSC  then  relays  the  information  to  the  appropriate  State  and  local  response  authorities,  as  necessary. 

Information  concerning  all  releases  originally  reported  to  the  NRC  and  EPA  Regional  Offices  is  entered  into 
local  computers  and  transmitted  electronically  from  the  NRC  or  EPA  Regional  Office  to  the  VNTSC,  where  it 
becomes  part  of  the  ERNS  national  database.  Each  EPA  Region  maintains  its  own  Region-specific  database,  which 
is  a  subset  of  the  national  database. 


All  number!  are  baaed  on  Initial  notification  to  the  Federal  government  and  may  not  have  been  verified. 


WHAT  INFORMATION  IS  IN  ERNS? 


Information  is  recorded  in  ERNS  when  a  release  is  initially  reported  to  the  Federal  government  These 
notifications  contain  the  preliminary  release  information  available  at  the  time  of  the  release.  The  information  in 
ERNS  is  "unverified"  because  at  the  time  of  the  release,  some  of  the  information  reported  to  the  Federal  government 
may  be  incomplete  or  inaccurate.  Depending  upon  the  severity  of  the  release  and  the  response  actions  taken,  the 
EPA  or  Coast  Guard  OSC  obtains  further  information  on  the  release  by  assisting  at  the  site  or  discussing  the 
incident  with  State,  local,  or  other  response  officials.  Where  notification  information  is  verified,  more  detailed  data 
on  the  release  may  be  added  to  ERNS,  including  information  related  to  response  actions.  Often,  however,  the  only 
information  found  in  ERNS  is  information  derived  from  the  initial  notification. 

UNDER  WHAT  AUTHORITIES  ARE  THE  NOTIFICATIONS  IN  ERNS  REPORTED? 

There  are  primarily  five  Federal  statutes  that  require  release  reporting .  Part  or  all  of  the  information  from 
these  reports  may  be  collected  in  ERNS.  These  statutes  and  their  resulting  regulations,  their  citations,  and  their 
relationship  to  ERNS  are  shown  in  the  following  table: 


APPLICABLE  FEDERAL  STATUES/REGULATIONS: 


Statute 

Cite 

Description 

CERCLA 
Section  103 

40  CFR,  Part 
302,  Section 
302.6 

This  section  requires  that  releases  of  hazardous  substances  which  meet  or  exceed  their 
reportable  quantity  (RQ)  be  reported  to  the  NRC,  who  in  turn  wilt  notify  the  appropriate  Federal 
On-Scene  Coordinator  (OSC).  These  releases  account  for  17%  of  all  the  notifications  in  ERNS. 

SARA  Title  III 
Section  304 

40  CFR.  Part 
355 

In  this  section,  the  release  of  an  RQ  or  more,  of  a  CERCLA  hazardous  substance  or  a  SARA 
extremely  hazardous  substance,  must  be  reported  to  Federal  authorities.  Non-CERCLA  EHS 
releases  must  be  reported  to  the  State  Emergency  Response  Commission  (SERC)  of  any  state 
Ifcely  to  be  affected  by  the  release  and  to  the  Community  Emergency  Coordinator  for  the  Local 
Emergency  Planning  Committee  (LEPC)  of  any  area  likely  to  be  affected  by  the  release.  It  should 
be  noted  that  few  of  these  notifications  are  incorporated  into  the  ERNS  database. 
Transportation-related  releases  must  be  reported  to  the  91 1  emergency  number  or,  In  the 
absence  of  a  91 1  number,  to  a  telephone  operator. 

CWA  Section 
311 

40  CFR,  Part 
110,  Section 
110.10 

This  Section  requires  persons  who  release  oil  and  hazardous  substances  to  report  the  release  to 
the  appropriate  Federal  Agency,  who  will  then  immediately  notify  the  appropriate  state  agency  of 
any  state  which  may  be  affected  by  the  discharge.  In  the  oil  discharge  regulations  promulgated 
under  this  act,  EPA  establishes  3  categories  of  reportable  discharges  of  oil.  A  discharge  must  be 
immediately  reported  to  the  NRC  If  it:  1 )  causes  a  sheen  to  appear  on  the  surface  of  the  water,  2) 
violates  applicable  water  qually  standards;  or  3)  causes  sludge  or  emulsion  to  be  deposited 
beneath  the  surface  of  the  water  or  upon  the  adjoining  shorelines.  Oil  notifications  account  for 

52%  of  all  notifications  in  ERNS. 

CWA  Section 
311(b)(3) 

40  CFR,  Part 
300,  Sections 
300.125, 
300.300, 
300.405 

The  NCP  regulations  require  that  oil  or  hazardous  substance  releases  which  violate  the  CWA  be 
immediately  reported  to  the  NRC.  If  direct  reporting  to  the  NRC  is  not  practicable,  reports  may  be 
made  to  the  Coast  Guard  or  EPA  designated  OSC  for  the  geographic  area  in  which  the  discharge 
occurred. 

HMTA 

Section 

1808(b) 

40  CFR. 
Subchapter  C, 
Section  171.15 

The  HMTA  requires  dischargers  to  notify  the  NRC  If  as  a  direct  result  of  the  release:  (1 )  a  person 
is  killed;  (2)  a  person  receives  Injuries  requiring  hospitalization;  (3)  estimated  carrier  or  other 
damage  exceeds  $50,000;  (4)  an  evacuation  of  the  general  public  occurs  lasting  one  or  more 
hours;  (5)  one  or  more  major  transportation  arteries  or  faculties  are  dosed  or  shut  down  for  one 
hour  or  more;  or  (6)  the  operational  flight  pattern  or  routine  of  an  aircraft  Is  altered.  Although 
these  releases  are  reported  under  DOT  authority,  they  may  also  be  subject  to  EPA  authority. 

The  Comprebeneive  Environmental  Response  .Compensation,  and  Liability  Act  of  1980,  as  ammended. 

The  Superfund  Amendments  and  Reauthorization  Act  of  1986,  as  ammended. 

The  Clean  Water  Act  of  1972,  as  ammended. 

The  Hazardous  Material  Transportation  Act  of  1974,  as  ammended. 

The  National  Oil  and  Hazardous  Substances  Pollution  Contingency  Plan,  aa  published  under  section 

311(d)  of  the  CWA,  as  ammended  by  section  4201(b)  of  the  Oil  Pollution  Act  of  1990,  or  revised  under  section  106  of  CERCLA. 


CERCLA: 

SARA: 

CWA: 

HMTA: 

NCP: 


WHAT  IS  ERNS  USED  FOR? 


The  primary  purpose  of  ERNS  is  to  standardize  and  collect  notifications  made  to  the  Federal  government  of 
releases  of  oil  and  hazardous  substances.  These  notifications  are  used  by  OSCs  during,  before  and  after  data  are 
entered  into  ERNS,  to  determine  an  appropriate  Federal  response  action.  Currently,  ERNS  data  are  used  to  assist 
decision  makers  in  solving  emergency  response  and  release  prevention  issues.  Specific  examples  of  ERNS  d«ta 
applications  include: 


•  Guidance  and  Regulatory  Development 

•  Responses  to  Congressional  Inquiries 

•  Response  Preparedness 

•  Compliance  and  Enforcement  Support 

•  Statistical  and  Trend  Analysis 


•  Environmental  Planning 

•  Spill  Prevention  Programs 

•  Legal  Analyses 

•  Property  Transfers/Site  Audits 

•  Academic  Research 


WHAT  TYPES  OF  ERNS  DATA  ARE  AVAILABLE? 

ERNS  data  is  available  to  the  public  in  various  forms  including  computerized  copies,  printouts,  summarized 
release  totals,  or  6250  BPI  magnetic  data  tapes.  Each  of  these  formats  serve  a  different  purpose;  the  decision 
regarding  what  type  of  information  is  chosen  depends  on  the  individual  needs  of  the  requestor.  Cost  for  providing 
ERNS  data  is  determined  based  on  the  materials  used  and  the  time  and  effort  expended  to  fill  the  request.  General 
descriptions  of  the  information  formats  are  provided  below: 

•  Standard  ERNS  Raporta:  These  reports  provide  a  one  page  summary  of  the  releases  as  reported  to 
the  Federal  government  Standard  ERNS  reports  can  be  obtained  on  a  floppy  disk  or  as  a  computer 
printout,  depending  upon  the  number  of  reports  requested.  Generally,  these  reports  are  best  for 
providing  specific  information  on  a  small  subset  of  data.  Searches  best  suited  for  thi«  format 
include:  searching  for  specific  report  numbers,  searching  for  specific  release  dates,  searching  for 
specific  dischargers,  searching  for  information  on  specific  chemicals,  and  searching  fbr  information 
on  the  county,  city  or  address  of  the  release. 


Summary  Release  Totals:  This  information  is  best  suited  for  analyzing  trends,  or  making  comparisons 
of  broad  groups.  Summary  Information  reports  are  not  as  detailed  as  the  ERNS  reports,  but  offer 
the  requestor  a  broad  overview  of  data.  Examples  of  uses  for  Summary  Information  reports  include: 
Comparisons  of  the  number  of  release  reports  between  States/calendar  yeara/EPA  Regions  or  cities, 
comparison  of  the  number  of  release  reports  for  broad  chemical  groups,  and  release  reports 
categorized  by  the  quantity  of  the  material  released. 


•  Magnetic  Data  Tapea:  These  tapes  can  be  obtained  in  either  ASCII  or  EBCDIC  formats  for  each  year  in 

the  database.  Included  with  each  tape  is  a  data  dictionary  which  references  terms  used  in  the  ERNS 
national  database  and  a  Tapeout  log  showing  record  and  block  lengths  including  the  number  of 
records  and  blocks  contained  in  each  file.  These  tapes  are  typically  provided  to  requestors  who  have 
extensive  needs  for  ERNS  data,  and  who  have  the  hardware  necessary  to  operate  magnetic  data 
tapes. 

HOW  CAN  ERNS  DATA  BE  OBTAINED? 

Information  on  the  ERNS  system  and  data  may  be  obtained  by  calling  the  ERNS  Information  Line  at  (202) 
260-2342,  or  by  contacting  the  Freedom  of  Information  Act  (FOIA)  Officer  in  the  specific  EPA  Region  of  interest 
Addresses  and  telephone  numbers  of  the  EPA  Regional  FOIA  offices  are  provided  below.  For  more  extensive 
materials,  write  to  the  EPA  Headquarters  FOIA  Officer  at: 

U.S.  Environmental  Protection  Agency 
Freedom  of  Information  Act  Office  (A-101) 

401 M  Street  SW 
Washington,  DC  20460 


EPA  Regional  Contacts  for  ERNS  Information 


Untied  States 
Environmental  Protection 
Agency  (OS-120) 
Washington,  DC  20460 


Official  Business 
Penalty  for  Private  Use 
$300 


Incident  Identification 


Source  Agency  :  NRC  EPA  Region  :  Report  Number  :  95269 

Company  :  MINNEGASCO 
Addr  :  201  S  7TH  ST 

City  :  MINNEAPOLIS  St  :  MN  Zip  :  55412 

11  ■  Material  Reported  ---- . 

CHRIS  Code  :  ONG  CAS  Number  : 

Material  Spilled  :  NATURAL  GAS  Qty  :  0.00  Units  :  UNK 

Media  spill  released  into  :  air 

Description  : 

5/8  INCH  GAS  SERVICE  LINE  /  MOBILE  HOME  EXPLODED,  CAUSE  HAS  NOT  YET 
BEEN  DETERMINED. 


—  "  Incident  Location 

Spill  Date  :  11/05/1991 

County  :  CARVER  City  :  CHASKA 

State  :  MN  Zip  : 

Location  : 

130  JUDITH  DRIVE 


Cause/Source 


Reported  Cause  :  other 

Source  :  pipeline 


1  1  — — Damages/Actions  — — 

Injuries  :  Deaths  :  Evacuations  : 

Damages  :  Damage  Cost  : 

Action  : 

FIRE  DEPT  SECURED  THE  GAS  VALVE  AND  PUT  OUT  THE  TRAILER  FIRE.  THE  LINE 
WAS  SECURED  TO  RUN  TESTS  FOR  LEAKAGE. 


**  Note:  This  information  is  based  on  initial  notification  data,  and  may  be 
subject  to  verification.  ** 

This  search  was  performed  on  07/21/1992  and  reflects  information  as  of  this  date. 


